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FARVAL— 


Farval keeps pan feeders running smoothly [<i 


Centralized 


in dust and grime of ore processing plant Lubrication 





@ No matter how dusty the air and thick the grime, the Farval-protected 
bearings on this feeder will run bright, unworn and clean for years 
to come. Serving 37 points of lubrication, this manually operated sys- 
tem is one of five installed recently on pan feeders for ore processing 
plants in the Iron Range of Minnesota. 


Farval centralized lubrication is the ideal method—not only of pro- 
tecting bearings, but of insuring continuous operation of vital indus- 
trial equipment. With Farval on the job, there’s no shutdown for 
lubrication, no work stoppage for bearing repair or replacement. 
Frequently, this time-saving feature alone can soon pay for a Farval 
installation in the value of increased machine output. And in addition 
there are worthwhile savings in labor and lubricant. 


There are thousands of Farval automatic and manually operated sys- 
tems in use, serving millions of industrial bearings. Millions more 
need Farval. If you have a machine that could benefit from better lubri- 
cation, write for our Bulletin 26-S. The Farval Corporation, 3267 
East 80th Street, Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Industrial Worm Gearing. 
In Canada: Peacock Brothers Limited. 





No. 201 


KEYS TO ADEQUATE LUBRICATION— 
Wherever you see the signs of Farval—the 
familiar central pumping station, dual 
lubricant lines and valve manifolds—you 
know a machine is being properly lubricated. 
Farval-lubricated heavy-duty manganese 
feeder, at work in Hanna's new Hunner 

plant at Coleraine, Minn., is made by 
National Iron Co., Duluth. 
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Highlights of Articles Scheduled for Coming Issues! 


Lubrication in a Chemical Plant 


Although the volume of lubricants used by plants in the chemical industry is relatively 
small, correct use of the right product is essential to continuous operation of equipment. 
Charts show the organization of a plant engineering group for an integrated product 
producer and for the diversified plant. Types of fluid lubricants used are listed as 
percent of usage, as are types of greases. Stores reduction, lubricant cost savings, and 
numbers of lubricants used before and after establishing a lubrication program em- 
phasize savings available through effective lubrication engineering. 


Industrial Dermatosis Symposium — Questions & Answers 


The final article of the current series treating the Industrial Dermatosis will be a panel 
session of questions and answers. Some of the topics include: Adding Disinfectants to 
Cutting Oils; Effects of Breathing Soluble and Insoluble Cutting Oils; Recommendations 
on Protective Ointments for the Employee; Opinions on the Relative Skin Toxemia of 
Glycol-Water Base, Organic Phosphate, and Diester Lubricants; and liability of the em- 
ployer for continued recurrence of dermatitis. 


Some Effects of Gamma Radiation on Commercial Lubricants 


Twenty-eight lubricants; including four base oils, four industrial oils, two gear lubri- 
cants, an automatic transmission fluid, three industrial greases, and three multipurpose 
greases were exposed to gamma rays. Tests involving exposures ranging from 10° to 
9 x 10° roentgens at about 80° F show that the effects of radiation on compounding in 
lubricant are probably more limiting than the effects on the base oil. Some commercial 
lubricants are useful for gamma dosage of at least 10° roentgens. 


Thermal Conductivity of Aircraft Engine Lubricants at Low Temperature 


Thermal conductivities and thermal diffusivities of a represeatative aircraft-gas-turbine 
lubricant and a representative piston-engine lubricant were determined over a tempera- 
ture range of -100° F to 80° F. Average results of 0.75 Btu per hour °F ft for the turbine 
lubricant vs 0.090 Btu per hr °F ft for the piston lubricant indicate the considerable 
differences in thermal conductivity between the materials and the hazard in applying 
existing empirical relationships. The thermal conductivity of the turbine lubricant 
varied linearly with temperature, while the thermal conductivity of the piston engine 
lubricant varied irregularly due to wax separation. 


Transition Temperature for Surface Damage in Sliding Metalic Contact 


In inert gaseous atmospheres, repetitive sliding of nonalloying metallic couples pro- 
duce low friction, smooth and relatively low rider contact area, and a narrow, smooth 
wear track on the mating disk, according to observations presented in this paper. A 
transition temperature is reported for the various liquids tested, below which sliding by 
shear is observed and above which sliding by welding occurs. 




















June, 1957, LUBRICATION ENGINEERING 





——————— 








The performance and the name are the same 
around the world 


Sheu Alvania Grease, used world-wide as a multi-purpose 
lubricant, has an outstanding performance record in solving 





MACHINERY MANUFACTURERS: many of the toughest anti-friction bearing grease problems. 
The performance of Shell Alvania Grease Ideal for wet, humid applications (inhibited to prevent 
enjoyed by your domestic customers is water corrosion), it lubricates under water-wet conditions 


available abroad. And this same uni- 
formity applies to 


SHELL TURBO OIL—gives anti-wear 


which normally spell trouble. 
Alvania* Grease has the added advantage of remaining 


lubrication for utility, industrial and plastic in sub-zero weather and stable under sustaining 
marine turbines high temperatures. This one grease successfully replaces 
SHELL TELLUS OlL—lubricant and con- dozens of special lubricants in plant after plant . . . reason 
trol fluid for complex hydraulic systems, enough for its universal popularity. For complete 

and a complete line of other information, write Shell Oil Company, 50 West 50th St., 
SHELL INDUSTRIAL LUBRICANTS New York 20, N. Y., or 100 Bush St., San Francisco 6, Calif. 


*Trademark 





A TRULY MULTI-PURPOSE LUBRICANT 
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New Products 


POSITIVE STATIC SEALING 


Metal “O”-Rings for aircraft, in- 
dustrial and chemical applications 
have been announced as a new de- 
velopment in positive static sealing. 

The rings, manufactured from thin- 
walled tubing, provide tight. long- 
lasting metallic seal with low flange 
load. The manufacturer reports them 
ideal for sealing applications involv- 
ing high temperatures, acid, radio- 
activity, electronic or corrosive con- 
ditions. The rings will not deteriorate 
or break down in contact with most 
chemicals, oils or greases. For bro- 
chure on Metal “O”-Rings, write to 
The Advance Products Co., P.O. Box 
75, North Haven, Conn. 


TEMPERATURE CONVERSION 
CHART 


Time saving temperature conver- 
sion charts are now available for the 
busy engineer or student who has oc- 
casion to convert Fahrenheit tempera- 
tures into Centigrade equivalents. 

In addition, the reverse side of the 
handy 814” x 314” chart illustrates 
by means of animation the easy read- 
ing qualities of thermometers made 
with the Moeller Glass Red Reading 
Column. This chart can easily be car- 
ried in pocket or wallet or placed 
under glass-top desks for easy ref- 
erence. For chart, write to Moeller 
Instrument Company, Richmond Hill 
18, N. Y. 


MOLY-SULFIDE AS A FILLER 


A four-page bulletin describes the 
development of molybdenum disul- 
fide, designed to improve the friction- 
al and mechanical properties of cer- 
tain plastic materials. 

Use of the powder as a filler in 
nylon, phenolic laminates, Teflon and 
other plastics, plus natural and syn- 
thetic rubber and asbestos should re- 
sult in lowered surface friction, in- 
creased wear resistance, increased re- 
sistance to cold flow, improved dimen- 
sional stability, and increased thermal 
conductivity. (Bulletin LU-12, Climax 
Molybdenum Co., Dept. 1. 500 Fifth 
Avenue, New York 36, N. Y.) 


FLUID TRANSFER 


Vac-U-Max Tank Kit utilizes a 
vacuum for fluid pick up and transfer 
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into standard sealed drums or larger 
tanks. Compressed air passing 
through a jet venturi creates a con- 
stant high-suction vacuum, and sol- 
vents, cutting oils, coolants, chem- 
icals and fuels for reclaiming or dis- 
posal are reported safely handled 
without explosion or other hazard. 
The unit is portable. For further in- 
formation, write: F. P. Pendleton, 
Vac-U-Max Sales Co., 1 Montgomery 
St., Belleville 9, N. J. 


SURGEPRUF HOSE 
AND COUPLINGS 





Skiving rubber-covered wire braid 
hose can be eliminated with the newly 
introduced Surgepruf medium-high 
and high pressure hydraulic hose and 
hose couplings. 


Indefinitely reusable, they bite 
through rubber coverings, solidly 
gripping single or double wire braid 
hose without weakening protective 
coverings and are usable in operating 
temperature ranges from —40 to 275 
degrees F. and burst ranges from 
1,400 to 18,000 pounds psi. For more 
information, write: Public Relations 
Dept., Stewart-Warner Corp., Alemite 
Div., 1826 Diversey Pkwy., Chicago 
14, Ii. 


“GUIDE FOR SELECTING VALVES, 
BOILER MOUNTINGS, LUBRICAT- 
ING DEVICES", now published in a 
revised edition by the Lunkenheimer 
Co., presents new descriptive sections 
to augment the original 24 pages of 
tables, technical data, and informa- 
tion on the selection of valves, boiler 
mountings, and lubricating devices. 
Indexed for easy reference, the guide 
now offers additional data on LQ 600 
Bronze Globe Valves; Luncor PVC 
All-Molded Valves, and Lunken- 
heimer Solder End Valves under the 
identification Circular No. 555, 
Valves (A.I.A. File No. 34). (Lunken- 
heimer Co., Cincinnati 14, Ohio) 





BENTONE 34 


Grease Manufacturers 
and Distributors 





THE ACME REFINING CO., Cleveland, Ohio 
ADAM COOKS SONS, INC., Linden, N. J. 
ALEMITE “ STEWART-WARNER ‘CORP., 
Chicago, ill. 
ALLUBE CORP., Glendale, Calif. 
THE AMERICAN LUBRICANTS CO., Dayton, Ohio 
ARKANSAS FUEL OIL CORP., Shreveport, La. 
BATTENFELD GREASE & OIL CORP. 
Kansas City, Mo. 
Sone gl ow Calif. 
orth Tonawanda, Y. 
BEL- RAY. Cco., INC., ison N..J. 
BOBBISH INDUSTRIAL PRODUCTS Cco., 
Dearborn, Mic 
THE BROOKS OIL cO., Pittsburgh, Pa. 
CASCADE PETROLEU MC girl Colo. 
CATO OIL AND GREASE CO City, Okla. 
CONSUMERS COOPERATIVE “ASSOCIATION, 
Kansas City, Mo. 
CONTINENTAL OIL CO., Houston, Tex. 
CRAWFORD EMULSIONS, Pittsburgh, Pa. 
DENS-OIL LUBRICANT CO., Kansas City, Mo. 
JAMES W. DOYLE CORP., 'Detsoit, Mich. 
FISKE BROTHERS REFINING co., ‘Newark, N. J. 
FISKE BROTHERS REFINING CO., Toledo, Ohio 
THE FRANKLIN OIL AND GAS co., Bedford, O. 
GEORGIA-CAROLINA OIL CO., Macon, Georgia 
GLOBE GREASE & MFG. CO., Los Angeles, Calif. 
GOPLERUD LUBRICANTS CO., Mason City, lowa 
GREDAG, INC., Niagara Falls, N. Y. 
HI-WAY REFINERIES, LTD., Regina, Sask., Canada 
THE HODSON CorpP., Chicago, Wh. 
rai HODSON CORP. a INC., Three 
Rivers, Quebec, Can 
E. F. HOUGHTON & co. Philadelphia, Pa. 
ILLICO INDEPENDENT OIL CO., Lincoln, Ill. 
INTER-STATE OIL CO., Kansas City, Kansas 
KEYSTONE LUBRICATING CO., Philadelphia, Pa. 
LUBRICATION CO. OF AMERICA, 
Los Angeles, Calif. 
MacMILLAN OIL CO., Allentown, Pa. 
MAGIE BROTHERS, INC., oo Hh. 
MAGNUS CHEMICAL CO., rwood, N. 
MANITOBA CO-OPERATIVE WHOLESALE “inD., 
Winnipeg, Man., Canada 
METALCOTE OIL CO., St. Paul, Minn. 
MID-STATES LUBRICANTS, Kansas City, Mo. 
MIDWEST OIL CO., Minneapolis, Minn. 
THE OHIO GREASE COMPANY, Loudonville, O. 
OIL-KRAFT, INC., Cincinnati, 
OIL DISTRIBUTORS OF PHILA., Phila., Pa. 
ONYX INTERNATIONAL, Jersey City, N. J. 
PANTHER OIL ., GREASE MFG. CO., 
Fort Worth, 
— OIL ‘- “GREASE MFG. CO. OF 
CANADA, Toronto, Ontario, Canada 
PENN-CREST OIL & GREASE CORP., 
Long Island City, N. 
PENN PRODUCTS CO., buBois, 
PHOENIX OIL yon PANY, yon Ga. 
A. B. PLATING SU Y CO., Milwaukee, Wisc. 
PRAIRIE STATES SIL * GREASE CO.., Danville, Ill. 
PRECISION — & TRANSMISSION CO., 
Omaha F 
RILEY BROS., INC., Burlington, a 
THE SAHARA OIL CO., DuQuoin, Ill. 
SASKATCHEWAN FEDERATED CGor. LTD., 
Regina, Sask., Can 
ADOLF SCHMIDS ERBEN S. A., Bern Switzerland 
SERVICE LUBRICANTS, INC., Chicago, Il. 
L. SONNEBORN SONS, INC., New York, N. Y. 
a” a & OIL CO., INC., 


SOUTHWESTERN. PETROLEUM CO., 

Fort Worth, Texas 
SPECIALTY PRODUCTS CO., Jersey City, N. J. 
SUNLAND REFINING CORP., Fresno, Calif. 
SYRACUSE FIRE BRICK SUPPLY, Syracuse, N. Y. 
THREE RIVERS REFINERY, Three a, Tex. 
TIDE WATER ASSOCIATED OIL So. N.Y. Cc. 
TIONA PETROLEUM CO., Priledeleiion Pa. 
TOPSALL LUBRICANTS, INC., Kenmore, N. Y. 
TOWER OIL CO., Chicago, i. 
TRANSMISSION EQUIPMENT CO.., Pittsburgh, Pa. 
TRI-STATE PETROLEUM CO., Philadelphia, Pa. 
UNITED COOPERATIVES, INC., Alliance, Ohio 
UNITED PETROLEUM CORP., Omaha, Neb. 
UNIVERSAL AVIATION SUPPLY, Wichita, Kan. 
G. C. WAKEFIELD & es, LTD., 

Toronto, Ontario, Can 
THE WARREN REFINING *AND CHEMICAL CO. 

Cleveland, 
THE WAVERLY OL re CO., Pittsburgh, Pa. 
THE WESTERN OIL CO., 

Moose Jaw, Shs, Canada 
WESTLAND OIL CO., Minot, N. D 


*T.M. Reg. 
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NO REPLACEMENT OF 
ANY LUBRICATED PART 
IN 5 YEARS! 
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“Cut lubrication Costs 25% 
With Bentone 34 Based Grease !" 


If you use grease made with Bentone* 34 you can get the FIVE WAYS YOU SAVE WITH 


same surprising savings made by Cleveland Stevedore Com- + 

pany, Cleveland, Ohio. Five years ago they put a new shovel BENTONE "34 GREASE 
| to work handling abrasive limestone. In five years of rugged 
| use, not one lubricated part has required replacement! Their 
| cost figures show a saving of 25 per cent on lubrication, 





Will not melt. 


Repels water. 
because they use only a grease compounded by using Bentone 
34. The heavy-duty ring gear needs lubricating only once a 
month. Specify Bentone 34 greases on your equipment and 
cut maintenance costs. 


Adheres to metal. 


Pumps easily. 


OOOO 


Less consumption. 


Boxes 82, 195 & 196 


ATONE 34 


FOR AULTA-POR OSt SENS 











For additional information contact your local 
supplier as listed on adjoining page or write 








NATIONAL LEAD COMPANY e BAROID DIVISION 
P. O. BOX 1675 HOUSTON 1, TEXAS 





i @ TRADEMARKS 
| MEGCISTERCO 











——, 
MEMO: 


30 East 42nd Street 
New York 17, New York 


Gentlemen: 


| have heard about the many and varied 
applications of Ucon fluids and lubricants. 
Please tell me how | can use them as: 


ees eer ees S Hydraulic fluids 
ieASL coneate Fire-resistant hydraulic fluids 
Ah Lec auk i Saba be torr Gear lubricants 
Sbubaabaetee High-temperature lubricants 
Sa eee ae Low-temperature lubricants 
eel eae e eee nenee Rubber lubricants 


ubesene Comprezsor and Pump lubricants 
Aap seicaskdas aware Lift-truck lubricants 
Lush. ive aaeebere Metal-working fluids 
cepieeeseenseee nee Heat-transfer fluids 
Sas kEcEaKanereeeees Grease components 
[Painpusecavetmckase sheen Textile lubricants 


O 
L 
LJ 
LJ 
ess eb onb oxen ee’ Cosmetic components 
ie eee Ink and dye diluents 
fee 2L ces pcckbebue eee Leather softeners 
L) 
O 





ADDRESS 














Specific requirements for the job | have 
in mind are: 














CARBIDE 


AND CARBON 





“Ucon” is a registered trade-mark of 
Union Carbide and Carbon Corporation 
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Current Literature— 


PUSH-TYPE SEMI-AUTOMATIC LU- 
BRICATORS. Description, operation, 
and servicing of “One-Shot” lubrica- 
tors, designed for use on machines re- 
quiring closely controlled but infre- 
quent oil feed, is detailed in a two- 
page, two-color service instruction 
sheet. Two models of lubricators, ac- 
tuated by a spring discharge piston 
pump feeding oil to lubrication points 
are described and four specification 
tables illustrate hose fittings, tubing, 
compression fittings and junctions 
used in Bijur lubrication systems. 
Servicing as many as 100 lubrication 
points, the “One-Shot” systems find 
application in textile machinery, small 
punch presses, and many specialized 
machines. (Bijur Lubricating Corp., 
151 W. Passaic St., Rochelle Park, 
N. J.) 


"STANDARDS — GUIDES FOR TO- 
MORROW" contains 24 papers pre- 
sented at the 1956 annual meeting of 
the Standards Engineers Society in 
Washington, D.C. These range from 
standardization techniques in man- 
agement and industrial areas through 
detailed work applications to stand- 
ardization in the nuclear field, with 
outstanding experts who are also 
standards engineers discussing such 
subjects as: Antifriction bearing 
standardization, Standardization of 
Building Materials, Decimal Dimen- 
sioning, Standardization for the 
Median Size Company, Metals Stand- 
ards, Screw Thread Standardization, 
American - British - Canadian Screw 
Thread Unification, Standardization 
of Drafting Practices, and U. S. Army 
Standardization. (Standards Engi- 
neers Society, P.O. Box 281, Camden 
1, N. J. $3.75 for non-members, 
membership price $3.00) 


"SPRING DESIGN AND SELECTION 
— IN BRIEF" presents the fundamen- 
tals of spring design in quick easy-to- 
read form, yet in sufficient detail to 
guide the product designer through 
the initial stages of a spring design 
problem. The eight-page brochure 
contains basic stress and deflection 
formulas, commonly used spring ma- 
terials, typical applications, and cer- 











tain limitations for each of the var- 
ious types of springs, from round- 
wire compression to hair-springs. A 
tabulation of the tensile, torsional, 
and other physical properties of the 
commonly used spring materials, and 
manufacturing process and end use 
notes form a useful part of the man- 
ual. Fifteen charts and graphs also 
contribute to its comprehensiveness 
as an analysis of spring design and 
selection. (Associated Spring Corp., 
Bristol, Conn.) 


CONVEYOR TERMS AND DEFINI- 
TIONS. For those who continue to be 
puzzled by terms in this specialized 
field, Manual B75.1-1956 of the Con- 
veyor Equipment Manufacturers’ 
Technical Committee provides clear 
definitions of words like syncrolator, 
skip hoist, or bifurcating feeder. Each 
type of conveyor is defined in terms 
of what it is, rather than what it does, 
providing a uniform vocabulary for 
the specification, manufacture, instal- 
lation, and use of all types of con- 
veyors. Beginning with a general 
definition of the word “conveyor”’ it- 
self. terms and their definitions fol- 
low alphabetically throughout the 64- 
page booklet. Extensive cross-index- 
ing is included to facilitate use of the 
glossary. (American Standards As- 
sociation, 70 E. 45 Street, New York 
17, N. Y., $1.00) 


RESIN DATA. A new folder, “Price 
List M”, contains in addition to price 
information on analytical grade anion 
exchange resins, cation exchange 
resins, and monobed resins, consider- 
able additional data of potential value 
to the laboratory worker. A section 
on selection of a specific ion-exchange 
resin discusses the effects of anion ex- 
changer functional groups, cross-link- 
ages, and particle sizes. This infor- 
mation is related to an extensive 
tabulation of four resin group prop- 
erties. Data on effective pore size, 
swelling volume, and exchange capa- 
city is included with a list of specific 
resins for production and a biblio- 
graphy of works on the subject of ion 
exchange (Bio-Rad Laboratories. 800 
Delaware Street, Berkeley, Cal.) 
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LOAD-KILOGRAMS 


_ 4-ball E.P. test shows the superior extreme pressure proper- 
ties of MoS. grease over the same grease without additives. 
In the same test, grease containing 5% graphite had a mean 
Hertz load value of 26; the conventional E.P. grease Hertz 
value was 34, 





_ TEMPERATURE, °F 





300/ ” 


Seizure 















Base Grease + E.P. Additive - 


< ea vn ATONE |, RHE EAM 
_ Base Grease + 3% MoS, 


























TIME - HOURS ., 


Timken endurance test clearly shows how MoS. functions 

when added to a base grease. With base grease alone, the 

specimen seized in about 10 minutes. With MoS, added, 

lubrication was effectively sustained throughout the test at a 
_ reduced temperature of about 100°, compared with a tem- 
_ perature of about 130° for the conventional E.P. grease. 


Moly-Sulfide additive 
extends effective lubrication 


Laboratory and field tests prove that chassis 
lubricants containing MoS: sustain lubrica- 
tion after base grease is wiped off 


When standard chassis greases are first applied to shackle 
pins, ball points and other bearing points under trucks, 
trailers and passenger cars, excellent results are obtained. 
These greases, however, are subject to mechanical motion, 
such as reciprocation, pressure, oscillation and shock 
loading which tend to eject the lubricant. 

At this point, chassis grease containing 3% Moly-Sulfide 
proves its great value. MoS, is forced between the rub- 
bing surfaces, adheres to the metal and forms a protec- 
tive film that prevents galling, welding and fretting. The 
extent to which MoS, sustains lubrication is demon- 
strated by substantial reduction in wear. 


Four tests show 
how MoS: reduces wear 


1. Shell 4-ball extreme pressure test (see illustration) 
—MoS, addition reduces wear more than 50%, 
increases load capacity about 70% over base grease. 


2. Falex 2-hour wear test—As the chart here shows, 
MoS; sustains lubrication, as proved by a reduction 
in wear, by an average factor of 500. 


Loss in weight of specimen 


1,000 mg. 
1.98 mg.—average of 3 runs 


Grease 





Lithium-base 
Lithium-base plus 2% MoS, 
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3. Timken endurance test (see illustration)—MoS,. sus- 
tains lubrication well beyond the capabilities of the 
base grease alone, and at a lower temperature than 
conventional E.P. grease. 


4. Simulated shackle bolt service test—oscillating fric- 
tion machine—3% MoS, addition virtually doubles the 
effective lubrication of a lithium base chassis grease 
—is far more effective than conventional additions. 


Hours to failure—average of 2 tests 








3% 5% 15% 
Additive None MoS, ZnO ZnO 
Dry 350 564 336 555 
Wet 162 264 109 85 














On-the-road use 
proves MoS: prevents chassis wear 


A St. Louis company reports no noticeable wear on 
chassis parts of auto transport trailers, since they selected 
an MoS, chassis grease. 

Based on their own tests, several major automobile 
and truck manufacturers use—and recommend—MoS, 
grease for torsion suspension units, ball joint suspension, 
as well as for many other critical-wear areas. 

Moly-Sulfide greases are available from many pro- 
ducers today. For a list of the manufacturers of these 
greases—which includes several major oil companies— 
and for a copy of “Molybdenum Disulfide as a Grease 
Additive,” write to Department 38, Climax Molybdenum 
Company, 500 Fifth Avenue, New York 36, N. Y. 
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New Products 


LUBRIVAL 







HIGH PRESSURE 
PLASTIC BONNET 


A circulating oil system introduces 
several principles to the field of cir- 
culating oil. Some of the features of 
the Lubrival system are: (1) No re- 
striction is set on the number of bear- 
ings served from a manifold group of 
valves. (2) The positive piston dis- 
placement method is used to feed 
lubricant to the bearings. The main 
measuring piston acts as a flow-shut- 
tling piston in addition to metering 
the lubricant. (3) Due to full supply 
line pressure is delivered to every 
measuring valve in the system. The 
system provides a warning for broken 
discharge lines. For 8-page illustrated 
brochure, write to The Farval Cor- 
poration, 3249 E. 80th Street, Cleve- 
land 4, Ohio. 


AUTOMATIC TANK 
SELECTOR SYSTEM 


A new automatic tank selector sys- 
tem, said to promise cost savings in 
petroleum, chemical and related in- 
dustries has been developed to con- 
trol filling of storage and settling 
tanks. The system uses a pneumatic 
circuit, with selector-controller and 
level transmitters directing operation 
of pneumatic fill valves. 

In a one second per tank operation, 
the selector-controller senses the 
liquid level of each tank in the sys- 
tem through the level transmitter, 
automatically opens the fill valve if 
the tank requires filling or cycles to 
the next tank if filling isn’t required. 
Each circuit can handle up to 12 
tanks, and two or more selectors can 
be connected in series to control any 
number of tanks. Write for Tem- 
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porary Bulletin 212, Dept. ATS 
Mason-Neilan, 60 Nahatan St., Nor- 


wood, Mass. 


ROLLSET BEARINGS 


A combination of stud and nylon 
rollers, rollset bearings utilize a nylon 
roller whose self-lubricating quality 
should assure quiet operation, smooth 
rolling action, and resistance to wear 
under loads. The stud can be pro- 
duced from either zinc or cadmium 
plated steel, stainless steel or alumi- 
num, and is left soft for riveting. For 
more information, write to: General 
Bearing Co., Inc., 47 Roselle St., 
Mineola, N. Y. 


HYDRAULIC SUMP FILTER 


A one-piece, sintered hydraulic 
sump filter gives controlled depth of 
filtration providing a large filtering 
area with negligible pressure drop. 
The simplicity of the one-piece design 
is claimed to make low cost replace- 
ment possible with minimum down- 
time. Write for Bulletin SF-357, 
Arrow Tools, Inc., 1923 S. Kostner 
Ave., Chicago 23, Ill. 


OIL TESTING KIT 





A portable oil-testing kit measuring 
harmful contaminants in used engine 
oil is now available. Designed for 
use by the armed forces, it is claimed 
to determine within minutes whether 
engine oil is still in satisfactory con- 
dition or whether it contains exces- 
sive solids, dilution or corrosive acids 
and should be changed. For further 
information, write: Lengor, Towns- 


Worth Bldg., Annapolis, Maryland. 


TEMPLATE RULER 


All design engineers whose com- 
panies are currently using or planning 
to use Minnesota Rubber & Gasket 
Company’s Quad-Ring seal will be 
given a template-ruler to provide for 
faster and more accurate drawings of 
the firm’s seal. 











NEW... 
EMERY 3033-S 
LUBRICANT ESTER... 


a new-type diester base for 
synthetic lubricants 


Emery 3033-S is a new-type dipropyl- 
ene glycol diester based on pelargonic 
acid, a unique, Co, saturated, mono- 
basic acid. 

It is currently in use or under test in 
the following three areas: 1) Synthetic 
greases for spec. Mil-G-3278-A Low 
Temperature Aircraft Grease; 2) 
Low-cost blending component for 
synthetic low-temperature lubricating 
fluids meeting Mil-L-7808 C; and 3) 
synthetic lubricant base fluid for 
civilian lubricants in aircraft, auto- 
motive and specialty uses. 


Since 3033-S is based on a relatively 
low-cost acid, pelargonic acid, long- 
range economics are favorable. Also, 
availability is not contingent on 
strategic, imported raw materials 
since pelargonic acid is made from 
abundantly available domestic fats 
and oils. 


Though 3033-S is in a development 
stage, it is available in tankcar quan- 
tities on reasonable notice. 


Mail coupon below for Technical 
Bulletin titled “Emery 3033-S Lubri- 
cant Ester’? for complete character- 
istics and performance data in syn- 
thetic greases and fluids. 


Development and Service Department 


Emery Industries, Inc. 
Carew Tower, Cincinnati 2, Ohio 


Emery Industries, Inc. | 
Dept. Y-6A, Carew Tower | 
Cincinnati 2, Ohio 
Please send Development Product Bulletin | 
#60 on Emery 3033-S. | 


er re ee me 


Name... cccocccce Coecccccccocccoccces | 
SANs on wb 'oe ss 600 estes ene ons | 
(SS SS ee er ! 
os RES PO EEE Sate. ..ccocess | 
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from EMERY...EMOLEIN® AZELATES 
for the extreme lubrication performance Jet Engines require 





MEETS BOTH MILITARY AND CIVILIAN REQUIREMENTS 


Synthetic lubricant fluids that meet both military 
(Mil-L-7808-C) and civilian specifications are now 
being compounded from Emolein Azelates 
(diesters). 

The excellent performance of these new diesters, 
Emolein 2957 di-iso-octyl azelate and 2958 di-2- 
ethylhexyl azelate in lubricants designed to meet 
the extreme heat and cold performance qualities 
required by jet engines, is attributed to the follow- 


Produced from non-strategic raw materials 


Since the Emolein azelates are based on azelaic 
acid obtained from domestic fats and oils abun- 
dant in supply, availability is not contingent on 
strategic imported raw materials. Also, future 
plant expansion is being carefully coordinated 
with the broadening utility of these diesters. 


Application in other synthetic lubricants 


ing combination of properties: 
1) excellent temperature-viscosity performance 
even at high and low temperature extremes... 
2) high viscosity index... 3) low pour points... 
4) excellent lubricity... 5) oxidation and corro- 
sion stability... 6) high flash and fire points... 


7) excellent additive response. 


Other military specifications met by synthetic 
fluids and greases compounded from Emolein 
Azelates include: Mil-G-3278 A, Grease, Aircraft 
and Instruments-Low and High Temperatures; 
Mil-L-6085 A, Lubricating Oil, Aircraft Instru- 
ments, Low Volatility; and Mil-L-6387 A, Lubri- 
cating Oil, Synthetic Base. 


Mail coupon below for full technical information. 


Emery Industries, Inc., Dept. Y-6, Carew Tower 
Cincinnati 2, Ohio 


Please send me a copy of your 16-page Technical Bulletin 


- 
| 

Es | 

> Organic Chemical | No. 409 titled “Emolein Esters for Synthetic Lubricants.” 

| 

| 

| 

| 

| 

| 

i 


f Sales Department 
OPT NY a 90:5 < ioe. to's 51s vivie vce s ewielaciewocisieseeceecoescee 


OCR TERE TES rnc en ee ee 
Emery Industries, Inc., Carew Tower, Cincifinati 2, Ohio 
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ptduauce 
Tuformation! 


4th Jot 
Lubrication 
Conlerence 


Co-Sponsored by ASLE-ASME 


Papers currently being considered 
by the reviewing committee— 

“The Effect of Aircraft Gas Turbine 
Oils on Roller Bearing Fatigue 
Life” 

“Extremely Thin Film Hydrody- 
namic Lubrication” 

“A Solution for the Finite Journal 
Bearing & Its Application to An- 
alysis and Design — III” 

“A Theory of Cutting Tool Wear 
& Cutting Oil Action” 

“Solid Film Lubricants at High 
Temperatures” 

“Investigation of Factors Governing 
Rolling Contact Fatigue Life in the 
NACA Fatigue Rig” 

“Wear of Cobalt-Base & Stainless 
Steel Materials in High-Purity 
Water” 

“Influence of Lubricants on Gear 
Fatigue” 

“A Study of Piston Ring Face & 
Side Wear Characteristics by the 
Radioactive Technique” 

“A Study of the Effect of Wear 
Particles & Adhesive Wear at High 
Contact Pressures” 

“Lubricity Studies Under Extreme- 
Temperature Conditions” 

“The Role of Atmospheric Oxida- 
tion in High Speed Sliding Phe- 
nomena” 

Watch Lubrication Engineering 


for further information on this 
important conference. 


4th Joint Conference 
of the ASLE-ASME 
October 7, 8, & 9, 1957 


Royal York Hotel 
Toronto, Ontario, Canada 
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Personals—— 





Horizons, Inc., a Cleveland ma- 
terials and process research or- 
ganization, has a new director of 
sales. 


He’s Robert A. McIntyre, for- 
mer assistant to the president of 
Designers for Industry where he 
was responsible for activities of 
comercial sales representatives. 


In his new capacity, McIntyre 
will direct Horisons’ sales pro- 
gram throughout the United 
States and Canada. 


The new sales director has been 
associated with the Engineering 
Experiment Station of the Geor- 
gia Institute of Technology, as 
well as with the Ferro Corpora- 
tion. 


Robert been 
named sales engineer for Flex- 
onics Corporation’s Lake Erie and 
St. Lawrence area. 


F. Barge has 


In his new position with the 
Maywood, Ill. firm, Mr. Barge 
will be responsible for sales and 
service engineering to Flexonics’ 
customers, distributors and agents 
in the industrial areas of Ohio, 
Pennsylavia and New York. 


He formerly managed the Cleve- 
land branch office of Goodall Rub- 
ber Co., Trenton, N. J. 


Tom Welsh has been appointed 
to the newly created post of East- 
ern Sales Manager at Snap-Tite, 
Inc., manufacturers of quick con- 
nect-disconnect couplings. He had 
previously been assistant sales 
manager with the company for 
the company for the past four 
years. 


Appointment of John W. Puth 
as advertising manager for Puro- 
lator Products, Inc., automotive 
and industrial filter manufacturer, 
Rahway, N. J. has recently been 
announced. Four representatives 
for the sale of Purolator bulk fil- 


ters have also been named. They 
are: Lufkin Engineering Co., Bos- 
ton, Mass.; Gould Equipment 
Company, Portland, Me.; Fargo, 
N. D.; Ezell Equipment Co.; At- 
lanta, Ga. to cover their respective 
regions. 

Robert P. Rice has joined 
Potash & Chemical 
Corp. as chief control chemist at 
the company’s Henderson, Nev. 
plant. 


American 








JONATHAN KLUDT 


Kludt has 
elected Executive Vice President 


Jonathan been 
and General Manager of the Lin- 
coln Engineering Co., a division 
of The McNeil Machine & Engi- 
neering Co., Akron, Ohio. 


The L. R. Kerns Co., Chica- 
go, Ill. manufacturer of metal- 
processing compounds, has an- 
nounced the opening of the Kerns 
Pacific Corp., a wholly owned 
subsidiary located in Orange, 
Arnold F. Kluenders 
will be vice president in charge of 
operations and A. L. Spalding will 
be vice president, sales. 


The A-P-D Co., recently-or- 
ganized .affiliate of Minnesota 
Rubber & Gasket Co., have an- 
nounced the appointment of R. E. 
Tisch as vice president, product 
development, and W. A. McGee 
as vice president, materials devel- 
opment. 


California. 
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LEAKAGE DEMONSTRATOR 
PROVES SUNTAC 

CAN CUT OIL LOSS 

AS MUCH AS 75% 





Expensive equipment overhauls to stop leaks in 
hydraulic systems can often be avoided by a 
change to Suntac®. The exceptional antileak 
characteristics of Suntac oils can reduce oil 
losses as much as 75%, as can be proved in the 
leakage demonstrator. Some users have reported 
actual drops in oil leakage of 90%. 

Suntac oils give you lower lubrication costs, 
cleaner equipment and floors, safer working 
conditions. Their leak-reducing agent leaves no 
gummy film or residue. In addition, Suntac oils 
are fortified against oxidation to lengthen oil 
life...against rust and corrosion to lengthen 
equipment life. 

You’]l find Suntac a money and time saver in 
your hydraulic systems...and a high-quality 
general-purpose oil for many other uses. 


4 





1 

i WANT MORE SUNTAC FACTS? Ask your q 

i Sun representative for Technical Bulletin 4 
23. Or you can get full details, prices, and i 

i delivery information by writing to SUN OIL 

ComPANy, Philadelphia 3, Pa., Dept. LE-€. 

L. mall 





Less oil loss with Suntac is proved by 
this leakage demonstrator. Suntac oil is 
placed in one chamber, a straight mineral 
oil of the same viscosity in the other. Both 
oils are pressured through sintered bronze 
bearings. At 100 psi the straight mineral 
oil leaks out four times faster than Suntac. 





©Sun Oil Company 








INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


Philadelphia 3, Pa. 







In Canada: Sun Oil Company Limited, Toronto & Montreal 


Journal of the American Society of Lubrication Engineers 315 





High temperature 
lubrication got you 
on the “hot spot’’? 

Cheer up. There is an 
economical solution to your 
problem — Dow Corning 
SILICONE oils and greases 
These heat, cold and oxidation 
resistant lubricants stay put 
and provide long-time lubrication 

at operating temperatures 

far above and below the limits 

of even the best organic oils 

and greases 

yes Reduce relubrication and 
maintenance costs with 


Dow Corning SILICONE 
lubricants. 


first in silicones 


DOW CORNING CORPORATION 











> Midland, Michigan, Dept. 6718 








The new ASLE jewelry is available in 
the form of tie clasps, lapel pins, or cuff 
links at $3.50, $1.50, and $4.50 each, 
respectively, from the National Office. 
Many of the Sections are using the 
jewelry in their membership cam- 
paigns. Details are available through 
the National Office. 
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Summaries of Foreign Papers 


“A Commentary on Views as to the Oxidation Mechan- 
ism of Paraffinic Hydrocarbons,” by V. K. Tsykovsky, 
Zhur. Priklad. Khim. USSR, Vol. 28, 1955, pp. 735-737. 


The author makes the following comments concerning 
the literature on the oxidation of paraffinic hydrocarbons 
and particularly the work by Langenbeck and Pritzkow: 


1. The proposed hypotheses are based upon inadequate 
experimental evidence and improper interpretation of ex- 
perimental results. 


2. It is not sound to generalize the conclusions reached 
in studying the oxidation of paraffinic hydrocarbons under 
a certain set of test conditions to cover oxidation under 
other conditions, or to apply the reaction mechanism estab- 
lished for a few selected pure hydrocarbons (tetralin and 
cyclohexane) to other paraffinic hydrocarbons or their 
mixtures. 


For example, Langenbeck and Pritzkow state in their 
paper that the hydroperoxide formed in the first step of 
oxidation can decompose only to form either a ketone or a 
secondary alcohol. They reject Rieche’s idea that the hydro- 
peroxide decomposes to the corresponding aldehyde and 
primary alcohol on the basis that neither aldehyde nor 
primary alcohol is found in the end product of oxidation. 


The author is of the opinion that their argument is not 
sound because these active intermediates are quickly oxi- 
dized into fatty acids almost immediately after their forma- 
tion. He then states his view that, in a complex mixture of 
hydrocarbons, the decomposition of hydroperoxide can fol- 
low simultaneously several routes which will result in the 
formation of entirely different intermediates, depending on 
such conditions as temperature, time, catalyst, etc. He also 
mentions that the catalyst merely initiates the chain re- 
action, which then propagates without the participation of 
the catalyst. (Reviewed by I-Ming Feng) 


“Friction, Wear & Lubrication in Wire Drawing,” by 
W. Papsdorf, Stahl und Eisen, Vol. 72, No. 8, 1952, 
pp. 393-399. 


The author surveys briefly the early use of lubricants in 
wire drawing and presents recent theories concerning fric- 
tion. Wire drawing coefficients of friction fall within the 
region of boundary friction (uf = 0.02 to 0.2). Differences 
in roughness of boundary surfaces cause differences in pf 
exceeding one power of ten even when the same lubricant 
is used. 


A wire drawer is concerned particularly with the wear 
of the die and whether the drawn wire meets tolerance spe- 
cifications. The wearing down of the peaks or asperities 
on the surface of a new die produces rapid wear in its early 
life. A longer period, the useful life of the die, represents 
slow, uniform wear. After a certain tonnage of wire is 
drawn, the die again wears rapidly due to abrasion particles 
from the mouth of the die. This abrasion is probably 
caused by cavitation or greatly fluctuating compressive 
stresses. The die’s useful life is ended. The output of a 
die is expressed in tons of wire per 0.01 mm. of increase 
in die diameter. 

In wire drawing, the specific surface pressures are con- 

Continued on p. 321 
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Alkaterge-T is fulfilling its early promise of being an 
exceptional oil-soluble corrosion inhibitor. It passed 
two commonly used screening tests with the most 
gratifying results and industrial users are finding con- 
firmation in practice. 


At least part of its success is probably due to its very 
powerful adhesion to metallic and other hydrophilic 
surfaces. The force required to break this adhesion 
has been measured at 10,500 psi — highest of any 
compound tested. Alkaterge-T is a big molecule and 
with this adhesion, powerful protection would be 
expected by most corrosion engineers. But Alkaterge-T 
has a plus value, too. Mildly alkaline, it will tie up any 
trace of acidity that may develop, yet it is harmless 
to brass. This product, therefore, should be evaluated 
by every manufacturer of rust preventive oils, lubri- 
cants, cutting oils, extruding oils, transformer oils, 
corrosion resistant greases, and spinning and throwing 
oils for the textile industry. 


Alkaterge-T is a powerful emulsifying agent for water- 
in-oil emulsions and is unaffected by hard water. As 
little as 1% will emulsify 80% water into aliphatic 
hydrocarbons and form a fluid, stable emulsion. In 
lubricating formulations, Alkaterge-T tends to prevent 
sludge formation resulting from moisture pickup and 
should be of interest in crank case flushing oils and 
fuel oils. It should also be evaluated as a liquefier for 





DISCOVER THE 





the water-in-oil sludges that present severe problems in 
automobile crankcases, fuel oil tanks and crude oil 
production. 


For further information and samples, write Commer- 
cial Solvents Corporation today. 


ALKERTERGE-T TYPICAL PHYSICAL PROPERTIES 


Color (melted), Gardner (1933) 12 max 
Solidification Point, °C 59 
Interfacial Tension against water, 

0.1% solution in mineral oil 
Surtace Tension, 

saturated aqueous solution 30.4 dynes/cm 
Flash-Point None 
Solubility in water at 25 °C 0.01 ml/100 ml 


1.8 dynes/cm 






PARAFFINS! 


INDUSTRIAL CHEMICALS DEPARTMENT 


COMMERCIAL SOLVENTS CORPORATION 


260 MADISON AVE., NEW YORK 16, N. Y. 


ee. 
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Boston ° Chicago e Cincinnati « Cleveland ° Detroit * Houston ° Indianapolis ° Kansas City * Los Angeles 
New York e Pittsburgh ° St. Louis * San Francisco 
IN MEXICO: Comsolmex, S.A.,Mexico11, D.F. 


Louisville « Memphis ¢« Milwaukee ° New Orleans e 
IN CANADA: Reliance Chemicals, Ltd., Montreal. 
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400°F. ABOVE 





The fact that LUBRIPLATE Lubricants 
are able to meet extreme temperature 
conditions demonstrates the ability of 
these products to cope with the wide 
variations found in everyday industry. 
Besides this feature, LUBRIPLATE Lu- 
bricants possess attributes not found 
in conventional lubricants. 


HIGH TEMPERATURES 
LUBRIPLATE No. 930-AA.—Pro- 


vides superior and protective lubrica- 
tion for all types and sizes of machines 
operating at temperatures as high as 
500°F. Possesses exceptionally high 
film strength and adhesiveness. Pro- 
tects all metallic parts against rust 
and corrosion. 


LOW TEMPERATURES 


LOW-TEMP LUBRIPLATE—The out- 
standing multi-purpose grease type 
lubricant that will remain plastic at 
70°F below Zero, yet has a Melting 
Point of 270°F. Resists water and 
acids—protects against rust and corro- 
sion even from calcium chloride used 
on paved roads during winter months. 


For nearest LUBRIPLATE distributor 
see Classified Telephone Directory. 
Write for free “LUBRIPLATE DATA 
Book’’. . . a valuable treatise on lubri- 
cation. LUBRIPLATE DIVISION, 
Fiske Brothers Refining Company, 
Newark 5, N. J. or Toledo 5, Ohio. 


PREVENTS WEAR x0 gett 
CORROSION get 


Fiske pees ante anG CO- 
ww SROTHERS REFIN IN. _“ 
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Personals 


L. B. Sargent, Jr. has been 
appointed to chief of the lubri- 
cants division of the ALCOA re- 
search laboratories. Spencer R. 
Milliken and Wendell Milz have 
been appointed assistant chiefs of 
the division. 

E. M. Kipp, formerly of the 
ALCOA laboratories, has been 
appointed director of research for 
Foote Mineral Co. in Philadel- 
phia. 

Garlock Packing Co., Palmy- 
ra, N. Y. has announced the elec- 
tion of Donald F. Fraser and Al- 
bert J. McMullen as vice presi- 
dents of the company. 


Frederick S. Burrell has been 
appointed Chief of the Engineer- 
ing Mechanics Section, Franklin 
Institute Laboratories for Re- 
search and Development. The 
section will expand its services 
and will include basic studies and 
engineering applications for fluid 
mechanics. 


John Boyd, Manager, Lubri- 
cation Section, Westinghouse Re- 
search Laboratories, Pittsburgh, 
was the April lecturer at the Me- 
chanics Colloquium of the Illinois 
Institute of Technology, Chicago. 
He lectured on “Principles of Lu- 
brication.” 


Cleveland Worm & Gear Co. 
and its affiliate The Farval Cor- 
poration have announced the elec- 
tion of George H. Acker as Presi- 
dent and Howard Dingle as 
Chairman of the Board of both 
companies. 


Thomas N. Deane has been 
appointed Sales Manager of Bray 
Lubricants Co., Richmond, Calif. 





HOWARD DINGLE 








Union Carbide and Carbon Cor- 
poration has changed its name to 
Union Carbide Corp. and three of 
its divisions’ names have also 
been changed. Carbide and Car- 
bon Chemicals Co. will be known 
as Union Carbide Chemicals Co.; 
Linde Air Products Co. has be- 
come the Linde Co.; and Carbide 
and Carbon Realty Co. has been 
changed to Union Carbide Realty 
Co. 


Kenneth M. Watson, former- 
ly vice president of Pure Oil Co., 
has been appointed to the staff of 
the Illinois Institute of Technolo- 
gy. Mr. Watson will teach and 
provide research in the fields of 
kinetics and thermodynamics. 


The Warren Refining and 
Chemical Co., Cleveland, Ohio 
has appointed Albert Meilus Chief 
Chemist in the Lubricating Divi- 
sion. 


John D. Hetchler, formerly 
sales manager of the chemical 
products division, Archer-Dan- 
iels-Midland Co., has been ap- 
pointed manager of a new chemi- 
cal division of Werner G. Smith, 
Inc., Cleveland, Ohio. The divi- 
sion will expand the firm’s pres- 
ent line of chemicals derived from 
oils and fats and chemically modi- 
fied tall oils, animal tallow, sperm 
whale oils, and fish oils. 


Professor E. Saibel, previous- 
ly affiliated with the Carnegie In- 
stitute of Technology has joined 
the faculty of Rensselaer Poly- 
technic Institute as Professor of 
Mechanics. 





G. H. ACKER 
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The 18’-72” MORGOILS on the 9” and 
21” x 44” Aluminum Foil Mill at Cochran 
Foil Co. pictured above make it easier to 
produce a quality product at high speed. 
Foil as thin as .00025 of an inch is rolled 
at speeds approaching 4000 feet per minute 
on MORGOIL-equipped mills. MORGOIL 
BEARINGS give you freedom from wear 
and fatigue and permit operation at high 
speeds with remarkable long bearing life. 


MORGAN CONSTRUCTION CO. 


WORCESTER, MASSACHUSETTS 
ROLLING MILLS = MORGOIL BEARINGS = GAS PRODUCERS 
WIRE MILLS EJECTORS REGENERATIVE FURNACE CONTROL 


MB-31 


MORGAN MORGAN MORGAN MORGAN MORGAN MORGAN MORSAN MORSAN 
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SAVES EAGLE SIGNAL 
CORP., MOLINE, ILL. 
THOUSANDS OF 

DOLLARS ANNUALLY 


Eagle Signal Corp., Moline, Ill., manufac- 
tures the Polyflex Reset Timer, a synchronous 
motor driven device which trips its contacts 
open or closed during a time interval. The 
timer is a precision instrument used to control 


: The application of MOLYKOTE, Type 

4 M-55, to the bronze bearing shows sim- 
plicity of operation as well as the small 
amount of lubricant needed. 





7%e ALPHA 
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Needle bearing in gear at left was 
changed to plain bronze bearing shown in 
-geor at right. Redesign Produced same 
operating efficiency by using MOLYKOTE 
ubrication. 













many industrial operations. 

As part of the original design, a gear as- 
sembly called for a relatively expensive needle 
bearing. After experimenting with MOLYKOTE 
Lubricants, the company adopted a plain bronze 
bearing, lubricated with MOLYKOTE, 
which gave the same results as the 
more expensive needle bearing. The 
annual saving is estimated at sev- 
eral thousand dollars. 


-MOLYKOTE, TYPE M-55, 
IDEAL FOR INSTRUMENT 
LUBRICATION 

Type M-55 is a stable disper- 
sion of sub-micron size molybdenum 
disulfide powder in a mineral oil. It 
is approved for mist lubricators and 
is ideal for instrument lubrication. 


MOLYROTE Corcoratcon 


Factories: 65 Harvard Avenue, Stamford, Conn. 
71 Arnulfstrasse, Munich 19, Germany 
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AASLE Publications 
ORDER BLANK 


Interpreting Service Damage In 
Rolling Type Bearings 


A manual on ball and roller bearing damage which 
includes drawings, tables, and 74 photographs for 
aiding in the classification and identification of the 
causes of many of the common types of bearing 
damage. $1.00 per copy. 


“Lubrication Engineering’ Decennial Index 


Subject & Author Indexes listing the papers pub- 
lished in “Lubrication Engineering,” Journal of the 
American Society of Lubrication Engineers, in 
Volumes 1 thru 10 (1945 thru 1954). 50c per copy. 


Petroleum-Type Hydraulic Fluids 


Second in the series of ASLE monographs, cover- 
ing Hydraulic Oil Specifications & Service Proper- 
ties, Viscosity, Viscosity Index, Demulsibility, 
Oxidation Stability, Lubricating Value, Rust & 
Corrosion Preventive Qualities. $1.00 per copy. 


Physical Properties Of Lubricants 


First in the series of ASLE monographs, covering 
Viscosity, Density & Specific Gravity, Cloud & 
Pour Points, Flash & Fire Points, Carbon Residue, 
Neutralization Number & Interfacial Tension, 
Saponification Number, Enmulsification, Specific 
Heat. $1.00 per copy. 


Practical Lubrication, Vol. 1 


Ten practical articles giving information fundamen- 
tal to the carrying out of successful lubrication prac- 
tices in industry: Cleaning Lubrication Systems, 
Coal Mine Lubrication, Grease Lubrication of Ball 
Bearings, Lubricating Grease, Lubrication Require- 
ments of Gears as Seen by a Gear Engineer, Open 
Gear Lubrication, Planned Lubrication as a Part of 
Plant Maintenance, Reduction of Gear Failures, 
Seals & Closures, Steel Mill Lubrication from Man- 
agement’s Point of View. $1.00 per copy. 


Indicate opposite title the number of copies desired, 
fill in your name and address, enclose remittance, and 
mail to: 


ASLE, 84 E. Randolph St., Chicago 1, Ill. 
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(Please Print) 
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Will Grafo 
Colloidal 


WHAT ower. 


For You? 


* GRAFO Dispersions containing pure electric 
furnace Colloidal Graphite are performance 
proved on industrial applications such as hot and 
cold forging, drawing, stamping, extrusion. die 
casting, wire drawing, impregnation, high pres- 
sures, high temperatures and many other uses. 

¢ GRAFO water and alcohol dispersions form dry 
lubricating films for pre-coating -billets, coating 
dies, and to prevent dripping, improve house- 
keeping and eliminate smoke and furres. 


Whatever your lubrication problem there is a 
GRAFO Colloidal Graphite Dispersion to do your 


job better for less. 


Write Us Regarding Your Special Problem. 
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Summaries of Foreign Papers 

Continued from page 316 
tinuous and high (127,000 to 381,000 psi). Animal or 
vegetable oils and fzts, which are exceptionally polar and 
adhere well to metal surfaces are required. The lubricants 
must resist the heat caused by friction and the deformation 
of the wire. The temperature of the wire leaving the die 
ranges from 100 to 200° C. Very high temperatures (up 
to 1000° C.) occur at the regions of local contact. The 
flatness of the viscosity-temperature curves of fatty oils is an 
additional reason for their superiority over mineral oils. 
Soaps, the salts of fatty acids, are useful wire drawing lub- 
ricants since they are highly adsorbed, have high melting 
points, and combine chemically with the iron wire surface 
to form iron soaps. The surface of the descaled wire is 
made up of “peaks” and “depressions.” Frequently a lubri- 
cant carrier is used to cover these “peaks” and fill in the 
“depressions.” The lubricant, consisting mainly of a mix- 
ture of sodium soaps, is forced between the polished wall of 
the die and the lime coated wire. Probably the sodium soap 
is converted to a calcium soap in the die; an iron soap is 
formed also. The lime to soap ratio used in wire drawing 
lubricants is important. Dry lubricants containing a high 
percentage of lime are satisfactory for coarse wire and rod 
sizes but not for drawing small wire sizes. There is a limit- 
ing lime content for any size wire or rod. Graphite and 
molybdenum disulfide have been used straight or as lubri- 
cant additives in wire drawing. They are especially useful 
at high pressures and temperatures. They blacken the wire 
surface of low- and high-carbon steels and are difficult to 
remove prior to galvanizing. (Reviewed by E. H. Loeser) 
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SIR WILLIAM SIEMENS brought many inventions to the steel in- 
dustry but none with a greater future than the electric furnace. Knowledge of 
the carbon arc dated back to 1800. Siemens put it to practical use in 1878, 
when he built and operated steel-making furnaces on both the direct and 
indirect arc principles. 

Even then, electric power was too costly, and carbon electrodes of too poor 
quality, for an electric furnace to operate commercially. It was another 11 
years before a successful commercial direct-arc furnace began operating, in 
France. America’s earliest commercial electric furnace (at Holcomb Steel 
Company, Syracuse, New York) produced its first heat April 5, 1905. It was 
of 4-tons capacity. Today there are 200-ton electric furnaces and total domestic 
capacity exceeds 11 million net tons. 








haat Manes te Deel Mabing *T 


“T be growth of the steel industry 
has been so fabulous that it con- 
fers ever-increasing greatness on the 
work of its pioneers. What William 
Siemens originated, the industry has 
since developed to an importance 
beyond anything he ever dreamed. 


This is equally true of more recent 
technological discoveries. 


The lubricant Palmoshield, for ex- 
ample, was developed after World 
War II to replace imported palm oil 
for rolling tin plate. It was im- 
mediately recognized as an important 
discovery. But, since then, the im- 
portance of Palmoshield has been 
greatly increased by its successful use 
for the rolling of light and inter- 
mediate gauge sheet, and on long 
terne and coating lines as well. 


Most of the rolling mills of North 
America are today aware that 
Palmoshield does much more than 
protect from dangerous dependence 
on palm oil from overseas. They ap- 
preciate that it eliminates the former 
need for stockpiling and all concern 
with artificially influenced prices and 
supply. They value the fact that 
Palmoshield is produced in the heart 
of the steel country, from available 
domestic materials, and under exact 


chemical control. Fatty acid content 
can be controlled within 12%. 

Moreover, Ironside engineers can 
and do formulate Palmoshield to suit 
the mill speed, the method of applica- 
tion and the individual preferences 
of each user, and guarantee that the 
compound so developed will not vary 
in uniformity thereafter. 

Ironsides lubrication specialists 
would like to work similarly with you, 
to help achieve objectives of increased 
tonnage, reduced costs, and maxi- 
mum uniformity of mill production. 
A letter or phone call will bring you 
complete information and make avail- 
able the experience of years of suc- 
cessful cooperation with America’s 
major rolling mills. 

Address The Ironsides Company, 
Columbus 16, Ohio. 





SHIELD 


By the makers of Palmoshield 
“the palm tree that grows in Ohio” 
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American Potash & Chemical Corporation, through its subsidiary, 
American Lithium Chemicals, Inc., is a basic supplier of Lithium 
Hydroxide Monohydrate —vital to high quality multi-purpose greases. 





one grease...in place of many 
...f0r industrial lubrication needs! 


Multi-Purpose Grease provides 
these outstanding properties... 


| | 
| | 
| | 
| | 
| « Water resistance | 
| ¢ High temperature bearing performance | 
| ¢ Low temperature pumpability | 
| ¢ Greater chemical and mechanical stability | 
| ¢ Stepped-up oxidation resistance | 
| e Rust and corrosion prevention | 
| | 


“ONE-TYPE” grease for every purpose can now prevent the 
misapplication of lubricants in equipment, provide economies in 
storekeeping and manpower by eliminating special-purpose grease 
products. Lithium-base, multi-purpose lubricants simplify 
maintenance and minimize dispensing equipment required in 
industrial, farm and mobile equipment. A vital ingredient in 
these tough and versatile greases is Lithium Hydroxide 
Monohydrate, which imparts the ability to withstand wide 
ranges in temperature, water contamination and variable loads 
and speeds. For everything—from electric motors to locomotives — 
lithium-base greases will do the job and do it better. 


Write for informational bulletin containing technical data on Trcna* Lithium Hydroxide Monohydrate. 





Producers of: BORAX * POTASH + SODA ASH + SALT CAKE » LITHIUM 


#TRADEMARK AP&CC 


American Potash & Chemical Corporation 


OFFICES + 3030 West Sixth Street, Los Angeles 54, California 
99 Park Avenue, New York 16, New York 


BROMINE «+ CHLORATES * PERCHLORATES 235 Montgomery Street, San Francisco 4, California 


* MANGANESE DIOXIDE + and a diversified line of specialized agricultural and refrigerant chemicals 1320 S.W. Broadway, Portland 1, Oregon 
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214 Walton Building, Atlanta 3, Georgia 
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Viscosity Classification * 


During the forthcoming meeting of the ASTM in 
Atlantic City, N. J., June 17-21, the highly important 
question of an Industrial Viscosity Classification system 
will be discussed. Based on the recommendations of the 
various interests present, Committee D-2 of ASTM will 
recommend adopting a standard for industrial viscosity. 

Perhaps it is wise to review some of the thinking 
which has led to the recommendations of: the Technical 
Advisory Board, and subsequently, the ASLE. 

The Viscosity Classification Sub-Committee of the 
ASLE questioned the need for and the requirements of a 
universal language to be used in discussing viscosity of 
industrial lubricants. They studied both proposal A and 
proposal B as submitted by ASTM and have made the 
following decisions: 

1. Need for an Industrial Viscosity Classification 
System exists. 

2. The accepted system must be completely in- 
dependent of quality. 

3. There must be rational relationship between 
grades. 

4. A no-gap system is preferable. 

5. The identification system must be simple and 
easily remembered. 

6. Viscosity must be related to a standard tem- 
perature, unless otherwise stated. 

Current systems (AGMA, SAE, and ASRE) now in 
use are confusing and inconvenient to use. A new system 
would establish definite tolerances to guide the manufac- 
turer, consumer, and designer. It could lead to reduction 
of inventories by reducing specification and manufacturing 
overlaps. It should reduce the number of lubricants pro- 
duced by offering a finite number of viscosity choices. It 
should simp!ify the purchasing, storing, and handling of 
lubricants as well as the design of equipment to be lubri- 
cated. 





*Compiled from a report of the ASLE Viscosity Classification Sub- 
committee to the Board of Directors, “An Industrial Viscosity 
Classification System” by R. C. Garretson, Minutes of the ASLE 
Board of Directors, Appendix III, April 17, 1957. 


Journal of the American Society of Lubrication Engineers 


editorial comment and opinion 





Other groups agree on certain requirements for an 
acceptable system: (1) based on temperature, but inde- 
pendent of quality; (2) continuous and without gaps; (3) 
based on a mathematical progression to permit extension 
in either direction; (4) should agree if possible with pres- 
ent systems; (5) should be based on kinematic viscosity 
with Seybolt equivalents shown for information; and (6) 
although desirable that the system reflect nominal viscosity, 
any simple, easily memorized method would be acceptable. 


Accordingly, the Viscosity Classification Sub-Commit- 
tee of ASLE recommends the adoption of proposal A of 
the ASTM. Its advantages include: a system based on a 
series of numbers, 1.0, 1.3, 1.6, 2.0, 2.5, 3.2, 4.0, 5.0, 6.3, 
8.0, and 10.0, representing the nominal viscosity in centi- 
stokes. Nominal viscosity doubles every third step, and in- 
creases tenfold every tenth step. The basic series of num- 
bers, with a shift of decimal point, repeats itself, and can 
be extended in either direction. More or less viscous 
materials can be included at a later date should the need 
arise without radical change in the system. Proposal B, 
which was rejected by the committee, involves a seven step 
system of wider tolerances (approximately 40% increase 
between grades as compared with 25% with the ten step 
system of proposal A.) Although the proposed system does 
not mention any specific reference temperature, it would 
probably be desirable to use some standard temperature, 
such as 100° F. If viscosity index or the viscosity at op- 
erating temperature is important, this must be stated sep- 
arately. Petroleum manufacturers need not adapt brand 
names to the IVC code and therefore can market without 
loss of individuality and sacrifice of past trademark and 
brand identification promotion. Since tolerances will be 
specified, there will be no misunderstanding between de- 
signer, consumer or producer. Inconsistencies, such as a 
plus or minus 20% tolerance for a hydraulic oil and a plus 
or minus 10% tolerance on a less critical machine oil, will 
cease to exist. 


Based on the recommendations of the TAB, the Board 
of Directors adopted the position taken by the TAB as the 
expressed opinion of the Society by board motion at their 
meeting April 17, 1957. 


R. D. McCORMICK 
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CONVENTION 
HIGHLIGHTS: 


Left: A session of the well- 
attended lubrication 
engineering course held 
concurrently with the April 
Annual Meeting. ap ' » 4 
Professor B. G. Rightmire ae Tf | X24 
(lower right with pencil) was 
the chairman. 

Far Left: A general view 
of the main exhibit 

floor, part of the represen- 
tative showing of booths 
and product demon- 
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strations. 





AUTOMOBILES AND AUTOMATION: Dezzod 





Noted Speakers Underline Role of 


UBRICATING ENGINEERS throughout the world 

were drawn to the 22 technical and education sessions 
sponsored by the ASLE at Detroit’s Sheraton-Cadillac Hotel, 
April 14-17. Over 1500 registrants participated in the 
technical sessions, committee meetings, lubrication engi- 
neering training activities, and exhibits presented by more 
than 35 industrial firms, making attendance the highest 
since ASLE’s birth during World War II. 

“Automation and Automotive Lubrication”, selected 
as this year’s convention theme, formed the discussion basis 
for more than 57 papers presented by noted scientists and 
engineers dealing with lubricants, control of friction, cor- 
rosion, mechanical design, and effective plant production 
techniques. Fifteen states and two foreign countries were 
represented by the speakers, who brought with them a 
good cross-section of Industry. Fields included Aircraft, 





se 


Left: The Annual Meeting Banquet was sparked by the efforts of top entertainers, including these strolling musicians. 


Electrical, Government, Chemical, Education, Petroleum, 
Automotive, Glass, Independent Research, Mining, etc. 
An outstanding convention event, the Annual Meeting 
Banquet on April 16, presented the ASLE National Award 
to Lubrication Engineer of the Year Dudley D. Fuller, 
professor of mechanical engineering at Columbia University 
and consultant on machine design to Aluminum Corp. of 
America and DuPont, in recognition “of his conspicuous 
service to the science of lubrication” through research, edu- 
cational leadership, and contributions to the literature. Pre- 
sented by ASLE Past President E. R. Booser, the award is 
held by Charles F. Kettering, O. L. Maag, F. P. Bowden 
and others. Also presented at the banquet were the Hunt 
Award, to Douglas Godfrey, California Research Institute, 
and the Hodson Award, to Ernest Rabinowicz, Massachu- 
setts Institute of Technology. The Wilbur Deutsch Award 





Right: And the ladies — who held two of these luncheon get-togethers as part of their tour of Detroit landmarks. 
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Conveutiou Wears 
% Lubrication Eugeucenug 


for the year’s best paper on practices was ‘not made. 

J. O. McLean was elected president of the society, 
succeeding past president E. R. Booser. New directors 
named included A. B. Two, Ford Motor Co.; B. T. Harding, 
Midwest Oil Co.; and L. O. Witzenburg, Farval Corp. 
(Industrial Director). Other officers elected included J. D. 
Lykins, J. L. Finkelmann, J. W. Peterson, T. A. Marshall, 
R. F. McKibben, M. E. Dougherty, A. B. Wilder, and R. C. 
Dishington. 
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LUBRICATION IN PROGRESS 


As automation increases, predicted a convention- 
observer, the influence of the lubrication engineer will prob- 
ably expand. In effect, papers at the convention presented 
a progress report on the latest technological advances in 
lubrication engineering, dealing with subjects such as 








This cocktail party gave members and guests a chance to 
get together before the banquet. 


Journal of the American Society of Lubrication Engineers 










































¥ . 
ee 


ss 


ASLE Officers and Directors at the banquet speakers’ 
table—this year without a speaker—as entertainment and 
relaxation set the pattern. 


“Apparent Adsorption Isotherms of Oleic Acid from Hydro- 
carbon Solution as Obtained from Coefficient of Friction 
Measurements,” and “Mass Study Data of Separator Effect 
on the Starting Torque of R4D Bearings.” 

Practical advances in lubrication were detailed in the 
numerous exhibits on the convention floor, which displayed 
the latest in lubrication equipment, products, and tech- 
niques permitting continuous operation of machinery and 
machine too!s with a minimum loss in production time and 
materials, thus dramatizing the lubrication engineer's effort 
in the reduction of operating production costs and raising 
the standard of living on the consumer front. 

Exhibitors bore out the statement “Lubrication is Big 
Business” by presenting over 35 booths featuring in graphic 
form the role of lubrication engineering in increasing ma- 
chine life, safe plant operation, production rates, and reduc- 
ing power requirements. Not only was quality maintenance 
dramatized, but equally that over half a billion gallons of 
lubricants and millions of dollars of equipment for their 

Continued on page 359 
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ASLE News Notebook 


Executive Reports 


Minutes of the January 9, 1957 
Executive Committee Meeting were 
approved. 


A new organizational plan which 
delineates the responsibilities and co- 
ordinates activities of the National 
Program Committee with the TAB 
and the technical committees, as well 
as that of the new Joint Industry 
Council, was presented to the Execu- 
tive Committee. Basic approval of 
the plan was agreed upon, and the 
Committee authorized the preparation 
of the supporting literature in manual 
form to permit the manual’s use by 
the Section Organizing Chairman and 
the various technical committees, as 
well as the Program Committee. 


The auditor’s report of cash re- 
ceipts and disbursements for 1956 was 
presented. (The report is published in 
Lubrication Engineering elsewhere in 
this issue. ) 


ORGANIZATION AND OPERATIONS 
COMMITTEE 


A proposed method of establish- 
ing an Industry Council within the 
Society structure was reported to the 
Executive Committee. Details of this 
change will be found elsewhere in this 
issue of the journal. 

The following resolution, as 
amended by the Executive Committee, 
was presented to the Board of Direc- 
tors at the April 17, 1957 Meeting. 

BE IT RESOLVED, that there 
shall be established an ASLE research 
fund for the purpose of encouraging 
and providing financial assistance for 
the research necessary to solve basic 
technical problems directly affecting 
industry and the science of lubrication 
engineering. BE IT FURTHER RE- 
SOLVED, that a separate account or 
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accounts be established on one or 
more recognized insured savings insti- 
tutions in the name of ASLE Research 
Fund. Money accruing to the account 
of ASLE Research Fund shall be de- 
rived from the following sources: 


1. A portion of the annual in- 
come from industrial mem- 
bership fees. 


2. A portion of the interest 
from all interest-bearing re- 
serve accounts in savings in- 
stitutions. 


3. Grants and bequests from 
outside companies, organi- 
zations or individuals. 


4. A portion of the excess of 
cash receipts over disburse- 
ments. 


5. Such other sources of rev- 
enue as indicated by action 
of the Board of Directors. 


Grants from said ASLE Research 
Fund are to be determined by a ma- 
jority vote of the Board of Directors 
of ASLE upon the advice and recom- 
mendation of the Technical Advisory 
Board or Joint Industry Council. Ad- 
ministration of funds so approved as 
a grant by the Board of Directors shall 
be accomplished in the regular manner 
of disbursement by the Administrative 
Secretary. 


The Technical Administration 
liaison of projects approved for grants 
from the ASLE Research Fund shall be 
vested in the Executive Committee of 
the Technical Advisory Board or Joint 
Industry Council through the Execu- 
tive Committee member who sponsors 
the Technical Committee or Joint In- 
dustry Council which requested the 
project. Close contacts shall be main- 
tained among the sponsor, the Com- 
mittee, and the agency receiving the 


Compiled by 
R. D. McCormick 





grant for the purpose of administra- 
tion and reports of progress. This 
group shall have further responsibility 
of determining the feasibility of aug- 
menting ASLE funds with outside 
funds from industry or other techni- 
cal groups and of soliciting said funds. 

Research projects to be con- 
sidered for all grants from the ASLE 
Research Fund are to be proposed in 
detail by the technical committees and 
the industry councils to the Technical 
Advisory Board or Joint Industry 
Council which will recommend action 
to the Board of Directors through the 
Vice-President-At-Large. 

Following an extensive discus- 
sion it was felt that further con- 
sideration of this resolution should 
be delayed until the Finance Com- 
mittee and the O and O Committee 
has had an opportunity to present 
recommendations to the Board. 


APPOINTMENTS 


J. O. McLean announced the fol- 
lowing Director-Sponsor appointments 
for the 1957-58 year: S. R. Calish, Jr., 
By-Laws and Joint Lubrication Con- 
ference Committees; D. M. Cleaveland, 
Tellers, Nominations, and Finance 
Committees; J. H. Fuller, Awards and 
Education Committees; B. T. Harding, 
Membership & Admissions, New Sec- 
tions, and Industrial Membership 
Committees; C. T. Lewis, Projects, and 
Journal Bearing Research Committees; 
D. W. Sawyer, Editorial, Abstracts, and 
Program Committees; A. B. Two, In- 
dustrial Relations, Industrial Advisory, 
and Handbook Advisory Committees; 
L. O. Witzenburg, Annual Meeting, 
Exhibit Arrangements, and Annual 
Meeting Sites Committees. 
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View of the registration area at the Sheraton-Cadil- 
lac Hotel during the first day of registration. Reports 


President McLean requested that 
Director-Sponsors forward to him 
their recommendations for Chairmen 
of the various committees in order 
that final appointments can be made 
prior to the June Board of Directors 
Mecting. 


REGIONAL VICE-PRESIDENTS 
CANADIAN — No report. 


WESTERN 


Attendance at the Los Angeles 
and Northern California Section Meet- 
ings has been good throughout the 
year. Average attendance at the 
Northern California Section has in- 
creased 60% over last year. At the 
10th Anniversary Meeting of this Sec- 
tion in February, 95 persons were pres- 
ent. The Section paid respect to the 
memory of Mr. Wilbur L. Deutsch, 
who served as first Chairman of this 
Section. 

Past-President Booser, accom- 
panied by Regional Vice President 
(acting) A. C. West, visited the two 
existing Sections in the Western 
Region and participated in the initial 
Section Meetings in Seattle and Salt 
Lake City. An enthusiastic response 
was shown by both new groups. 

Seattle area representative John 
Hood has been instrumental in found- 
ing the Puget Sound Section. Two 
well-attended meetings have been held. 
Current membership totals 25  in- 
dividual members and two sectional 
. sustaining memberships, and the new 
Section has submitted a petition for 
a Section Charter to the National 
Office. 


The Western Rocky Mountain 
area representative Dudley Thomas 
has been instrumental in founding a 
section with headquarters at Salt Lake 
City to be known as the Intermoun- 
tain Section. The new Section has 
over 20 individual members and two 
sectional sustaining members and has 
submitted a petition for a Section 
Charter to the National Headquarters. 

Petitions from both Sections were 
approved, and plans have been made 
to present the Sections with their 
Charters sometime during President 





on the meeting indicate approval of the technical 
quality of the sessions, exhibits, and entertainment. 


McLean’s west coast tour. 


EASTERN 


With two exceptions, the entire 
Eastern Regional Sections have held 
education courses this year; in most 
cases with outstanding success. 

Baltimore, Boston, New York, 
Philadelphia and others all had nearly 
or over 100 in attendance. 

The Wheeling and Syracuse Sec- 
tions did not present courses during 
this past year, but have indicated that 
they will conduct a lubrication train- 





E. R. Booser (left) discusses some of the plans for the 1957-58 ASLE 
year with the newly elected Vice-President at Large J. D. Lykins. 
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George G. Spehn, of the Detroit 
Host Section, was a capable and 
humorous master of ceremonies 
at the Annual Meeting Banquet. 


Membership Chairmen in most 
sections are working with real en- 
thusiasm, usually with a planned pro- 
gram for membership. Total member- 
ship for the Eastern Region of ten 
sections totals 1,077. Estimated in- 
crease for the coming year is 254 new 
members. 

Potential new sections are in the 
Huntington-Charleston, West Virginia 
and Rochester, New York areas. Po- 
tential sections may also be established 
in Washington, D. C., Birmingham, 
Alabama and the central Pennsylvania 
area. 

Boston, Buffalo, Baltimore, Syra- 
cuse, New York and Philadelphia 
Sections were visited by the Eastern 
Regional Vice-President during the 
past year. 

A proposal for a new type of sec- 
tion to be located in Washington, D. 
C. and composed solely of government 
employees dealing with the lubrication 
science was presented. Following a 
discussion of the proposal, it was re- 
ferred to the Membership Committee 
for further investigation. 
MIDWESTERN 

Organization of the Dallas-Ft. 
Worth section by area representative 
F. A. Rudolph is in progress. 

Approximately 16 pledged mem- 
bers for the Tri-Cities area in Moline- 
Rock Island-Davenport area have been 
reported by the area representative. 
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An organizational meeting will be 
held as soon as 25 pledged members 
have been obtained. 

Area representative F. J. Schmitt 
attended the March meeting of the 
Milwaukee Section. Approximately 
60 members and guests were present. 

Representatives from the ASLE 
Chicago Section met with representa- 
tives from the Chicago Section, Society 
of Automotive Engineers on April 9 
to plan for a conference on automotive 
lubrication to be held March 11, 1958. 
A. B. Wilder was elected General 
Chairman of the Conference, and 
Robert M. Ladevich representing SAE 
was elected Vice-Chairman and Chair- 
man of the technical sessions. This 
will be a joint venture between the 
two Sections, and will be publicized 
as a regional meeting sponsored by 
the two Chicago Sections representing 
ASLE and SAE. Attendance at the 
Conference is expected to reach be- 
tween 500 and 600. 


CENTRAL 


Five of the nine sections in the 
Central Region were visited by the 
Regional Vice-President and the Ex- 
ecutive Committee of the sixth was 
contacted. 

Suggestions received during these 
visits have been reported to the Na- 
tional Office and acted upon to im- 
prove the effectiveness of the Society. 
Only the Kingsport Section (besides 
the Annual Meeting lubrication course 
held at Detroit), has sponsored a lub- 
rication course. Possibilities for new 
sections in the Central Region during 
the coming year include the Akron- 
Canton, Ohio area; Grand Rapids, 
Michigan; and Birmingham, Alabama. 

Toledo, Ohio, which should have 
interests sufficient to support a section, 
has shown no appreciable interest. 

A recommendation received from 
T. Witt suggested the establishment 
of a Southern Region, and the election 
of a Regional Vice-President for the 
South. 

This suggestion was referred to 
the Regional Vice-Presidents for study 
and recommendation to the Board of 
Directors. 

TREASURER’S REPORT 

Gross receipts through the open- 
ing day of the Annual Meeting totaled 
$7,653.00, pius $808.00 from the sale 
of preprints. Income from exhibits 
totaled: $10,927.50. The total of 380 
banquet tickets sold grossed $3,230.00, 
which deducted from the gioss receipts 





indicated a total of $4,423.00 in re- 
ceipts from registration. 


ADMINISTRATIVE SECRETARY 


Since January, extensive effort has 
been applied to straightening out de- 
ficiencies in the National Office rec- 
ords. Complete change-over has been 
made from the old membership record 
system to the new procedure, and a 
new method for notifying Section Sec- 
retaries of acquisitions, transfers and 
cancellation of membership has been 
completed. Communication ties be- 
tween the National Office and the Sec- 
tions have been strengthened as a re- 
sult. Monthly membership reports are 
being sent to National Officers, Di- 
rectors, Area Representatives and 
Section Officers. The report reflects 
a month by month accounting of 
membership, and in the future will 
probably be expanded to include sta- 
tistics on membership for comparison 
with previous months or previous 
years. 

Petitions from the Puget Sound 
and the Intermountain Sections have 
been received and accepted. 

As of March 31, 1957, total mem- 
bership in the Society was 2,888. This 
total does not include approximately 
115 new applications pending. As of 
this date 444 members were in arrears. 
This represents 15% of our member- 
ship, and considerable effort should be 
expended by area representatives, Re- 
gional Vice-Presidents, and individual 
Section Officers so that this total can 


be reduced and these delinquent mem- 
bers salvaged. Each delinquent mem- 
ber has received three billings from 
the National Office. 





Dick Booser receives a presiden- 
tial citation from the ASLE Board 
of Directors at the banquet. Jim 
Hopkinson presents the citation 
acknowledging President Booser’s 
outstanding service to the Society. 
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In the past two months approxi- 
mately 2,000 membership brochures 
have been distributed to the Sections 
for promotional work. 

The membership manual requires 
revision and the brochures treating 
sectional sustaining and industrial 
membership need to be rewritten. 
Although each of these items will re- 
quire a considerable amount of staff 
time and money, they are deemed de- 
sirable for a good membership pro- 
motion program. 

In the near future a monthly 
newsletter will be sent to National 
Officers, Directors, Vice-Presidents, 
Area Representatives and Section 
Chairmen to assist in solving the prob- 
lem of communication between the 
National Office and Sections. The 
newsletter will contain various types 
of information on membership, new 
sections, new procedures and other in- 
formation of interest to Section opera- 
tions. Experiences of the Sections 
will be solicited on such subjects as 
membership programs, effective meet- 
ings, speakers, and program planning. 

An agreement has been reached 
with the firm of McDonald-Thompson 
to handle the advertising in the West 
Coast area for LUBRICATION EN- 
GINEERING. This firm will repre- 
sent the journal in soliciting advertis- 
ing space from the 15 western States, 
including British Columbia. Promo- 


tional material covering the journal, 
its market, the buying powers of the 





Dudley D. Fuller receives the So- 
ciety’s highest award—The ASLE 
National Award for his contribu- 
tions to education in lubrication 
engineering and for numerous 
contributions to the literature. 


Society's members, identification and 
job descriptions, plus company affilia- 
tion of the members, will be required 
for the promotional use of this firm. 
These are requirements in addition to 
circulation statement, rate cards, and 
mechanical requirements as required 
for the sale of advertising. Consider- 
able portion of staff time will be re- 
quired to prepare this material. 


Annual Meeting Awards 
Presentation 
J. H. Fuller, Chairman 
Awards Committee 


“Mr. President, Ladies and Gentle- 
men, we appreciate the privilege of 
announcing the Annual Awards of the 
Society. 

“The WALTER D. HODSON 
AWARD is made to a member of our 
Society of thirty years of age or less 
for a paper presented or published 
within our Society on lubrication or an 
allied subject. The Awards Committee 
has selected the paper The Equilibrium 
Distribution of Transfer Fragments by 
E. Rabinowicz as the outstanding 
paper in this category. Mr. Rabinowicz 
was unable to be here tonight. 

“The next award is the CAPTAIN 
ALFRED E, HUNT MEMORIAL AWARD 
which is made to a member of ASLE 
for single authorship of an outstand- 
ing paper on lubrication presented to 
the Society. The author selected this 
year is Douglas Godfrey for his paper 
A Study of Fretting Wear in Mineral 
Oil. Mr. Godfrey, will you please 
come forward. 


“Last year the Board of Directors 
created the WILBUR DEUTSCH ME- 
MORIAL AWARD in memory of Mr. 
Deutsch, our 1956 President, whose 
untimely death last year shocked us 
all. This Award is in recognition of 
ASLE members who present papers on 
the practical aspects of lubrication. 
One of Mr. Deutsch’s main interests 
in ALSE was the ability of the society 
to provide information to the engineer 
in the plant who must solve his own 
problems daily. This year the Award’s 
Committee felt that no paper present- 
ed before the Society met the require- 
ments of this award. We feel sure 
that this award will offer a goal to 
ASLE members qualified to provide 
papers to the Society of a practical 
nature and of great value to our mem- 
bership. 


“The ASLE NATIONAL AWARD, 
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Past President E. R. Booser pre- 
sents the Captain Alfred E. Hunt 
medal to Douglas Godfrey for the 
year’s outstanding paper in the 
field of lubrication. 


highest award of the Society, is made 
in recognition of outstanding contri- 
butions to the field of lubrication en- 
gineering. This award provides hon- 
orary life membership in the Society. 
We take great honor in announcing 
that the recipient of this award this 
year is Dudley D. Fuller.” 





Ernest Rabinowicz received the 
Walter D. Hodson Award for the 
year’s best paper authored by a 
Society Member 30 years of age 
or less. 


In The Next Issue! 


At the June Board of Directors 
Meeting a revision in the structure 
of the publishing activities was ap- 
proved. A special report will describe 
how the new organization will assist 
in expanded editorial activity for the 
journal and how increased emphasis 
on information treating plant and field 
problems and solutions will be pub- 
lished. 
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ASLE 
MEMBERSHIP 
CLASSIFICATIONS 


Membership in the American 
Society of Lubrication Engineers 
is in several grades as defined 
below. Assignment to grade is 
made by the Admissions Com- 
mittee or Board of Directors on 
the basis of information sub- 
mitted or supplied by references. 


Members: Members shall be 
persons not less than 24 years of 
age who: (1) are engaged in re- 
search and instruction at techni- 
cal schools, universities, and vari- 
ous publicly and privately sup- 
ported institutions in the field of 
lubrication; or (2) have occupied 
recognized positions as lubrica- 
tion engineers for a period of 
three or more (not necessarily 
consecutive) years prior to date 
of admission, involving the re- 
sponsibilty for or supervision of 
the development, selection, field 
use and application of lubricants 
as differentiated from other ac- 
tivities; or (3) are indirectly con- 
cerned with the field of lubrica- 
tion, but possessing other quali- 
fications of experience, knowl- 
edge, and accomplishment, and 
have manifested a particular in- 
terest in the purposes and wel- 
fare of the Society to the extent 
that their membership would be 
a valuable contribution to the 
successful functioning of its ac- 
tivities. Fee $15.00. 


Associate Members: Associate 
Members shall be persons less 
than 24 years of age, and those 
who do not completely fulfill 
the membership requirements for 
Members. Fee $7.50. 


Sectional Sustaining Members: 
are such persons or organizations 
as may be interested in and de- 
sire to contribute to the support 
of the purposes and activities of 
a local Section of the Society. 
Fee $25.00. 


Industrial Members: Industrial 
Members are such persons or or- 
ganizations as may be interested 
in and desire to contribute to 
supporting the purposes and ac- 
tivities of the Society. Fee 
$150.00. 


For application blanks or further 


information, write: 


84 E. Randolph St. 
Chicago 1, ill. 


Coming Events- 


JUNE 17-20, Institute of Aeronautical 


AMERICAN SOCIETY OF 


Statement of Cash Receipts and Disbursements 


Year Ended December 31, 1956 














RECEIPTS 

ene NN org occa asec tence $44,855.65 
Subscriptions and Sales of Publications .............--.---------:seee--e0ee+0 8,827.07 
Exhibit Funds — 

1956 Show collected in 1955, transferred to free 

surplus in 1956 ...........-.-- $ 5,005.00 

1956 Show collected in 1956 4,905.00 9,910.00 
Annual Meeting — 

Guest registration and banquet tickets ................----2-0---00--00++ $ 7,031.50 

Dubrsction Enermecting Gourse -........-.--.-.——-<-2-secc---ennsncasoceee 1,312.50 8,344.00 
Peper nents PIII oc oe ea eS eh 24,682.45 
Girebert ind ry MOOWE 520, ooo ce ees tetccta cso 1,054.64 


$97,673.81 





OE TN NEI SBS eee ela Reena ee dts ene gear e eRe 
DISBURSEMENTS: 
SPORE CSE (ne nee $34,039.87 
RGUSIR TNSE AR SIUSD MCRD cs 2 os acs whe aes eevee ase cece one 26,291.71 
Office furniture and equipment purchases .............-..---------------++++ 3,668.89 
Cibes nee ye eS eS ee eee ee eae eee 877.30 
oe PP Le ER a ee ce 2,829.62 
ae agin SOR ENDNSUDIR IG ke gens sect wn ee es aoe ene 7,874.40 
2) TE Ee re ee one sc re eee eg nc ec ee eee 2,740.00 
(elec On a 8 LO aS a ea er ee enema eee 1,618.63 
Sones. donstions aid subscriptions .......-...-....-..--------..--. 0... ean 436.27 
OTS Co en a ee 450.00 
Federal insurance contributions and unemployment tax .............- 885.48 
Seria MUNPUIMMINAEBE BOUTCRINBCS ncaa nace cen senccceenevcntenee 360.95 
Payment for journal bearing research ............-----------c--seeseeeeeeeeees 611.29 
OS Se SS Se eee ee en ee ee ere 7,547.52 
NTE ORNS CO ch pcs = seen scape oecedereceeeieeneteees 103.00 
Exhibit expense — 
Lo RC TE TOs Os): eRe ee en Ee $ 615.74 
LO BAN ee Fc LTC |, | Saeco 1,339.91 1,955.65 
eee: Batanga et a 1,587.56 
Stationery and printing (excluding Exhibit costs) ...........+.-------- 2,332.20 
Ee Tc Soe TOIT Ca Ee een oe 499.33 
AI MIUR RS ag AD MURS DRIES Gs ed SE Reso ccmcneeooasees 300.00 
IEEE DERE MIEN nn nner ccm nceee caer ee 311.46 
Directors’ and committees meeting expenses ...............--.-------------- 523.80 
(CONS ee Oo RRS RES, a i eae arr ree ers 178.95 
Perponinel setgite fees .......---.=-.-—----.-<.<.- Re eee Ree 532.80 
ON a ek Be Se ela eae $98,556.68 
Excess of disbursements over receipts*, representing 
net decrease in free surplus during year ended 
SEO ESAS BES LC * Gai CBSE ene RE Se Ee per adil ine cm ieee rane $ 882.87 


*During the year $3,668.89 was expended for office equipment primarily for producing 


preprints and for membership records. After deducting $674.09 for depreciation, the 
surplus invested in furniture and equipment increased in the amount of $2,994.80 to 
$6,130.57. 








20-22, American Physical Society 
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Sciences (Annual Summer Meeting), 
Biltmore Hotel, Los Angeles, Calif. 


17-21, American Society for Engi- 
neering Education (Annual Meeting), 
Cornell Univ., Ithaca, N. Y. 


17-21, American Society for Test- 
ing Materials (60th Annual Meeting), 
Chalfonte-Haddon Hall, Atlantic City, 
N. J. 


19-21, 1957 Heat Transfer & Fluid 
Mechanics Institute, Calif. Inst. of 
Tech., Pasadena, Calif. 


(Regional Meeting), Notre Dame, Ind. 

23-28, National Association of 
Power Engineers (National Conven- 
tion), Pantlind Hotel, Grand Rapids, 
Mich. 


JULY 28 thru August 9, Columbia 
University, Dept. of Industrial & Man- 
agement Engineering (Utility Manage- 
ment Workshop), Arden House, Har- 
riman, N. Y. 


AUGUST 11-15, American Society of 
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ASSETS 
WORKING CAPITAL ASSETS: 
Cash on deposit and on hand — 
Dap baie ie Wag 8 1261 ae ne $ 390.80 
SGA ARAN IDS ACHING os oo) ns sasScacdensstnasatennsadnesenesetons 124.62 
PEPE te OMG ENN ANINIA Goes Sees coe a aS cases See ton scsanuovetueseeoe es ce 35.00 
iGtal WORKING Capital Asserg: a. onols san  a ween $ 550.42 
RESERVE FUND ASSET: 
Savings and Loan Deposits .... $34,569.35 
Investment in United States Treasury Bonds — at cost ............---- 14,709.11 
$49,278.46 
Less: Short term loan obtained December 12, 1956 from one 
GE Chie AVE <OINOSICOTI ES cco ors on can crete ccc ccacce san epcseeee 2,000.00 47,278.46 
OFFICE FURNITURE AND EQUIPMENT: 
INE a iS eo coca sessndas teats Season asanatsecnsepesea $ 8,575.39 
ess:, Allowance fort GEPreciatiOn) ...2...<..0:.-2.:-<502-2----cu-20-0ncensose-ecee 2,444.82 
Ug SO en eS a NE od See 6,130.57 
$53,959.45 
LIABILITIES AND SURPLUS 
LIABILITIES: : 
Account payable as trustee — award fund 
meee leiiitmew ts gan, fi Dye! ¢ (ore 70. 00] | again ae eee $ 25.00 
Account payable — payroll withholding taxes -.....................--..-- 498.30 
Set UN LL TE aR a $ 523.30 
SURPLUS: 
Surplus reserve — Unearned rentals collected 
iri 1950 ft) 199 | ERBG 2.20 c 25.2.5 See te $ 4,958.60 
TEES Ce ER Poe a ee eee eee ae eee 42,346.98 
Surplus invested in office furniture and equipment .....................- 6,130.57 
53,436.15 
$53,959.45 


NOTE: The above statement has been prepared on the basis of cash receipts and disburse- 


ments. 


THE ABOVE REPORT IS IN AGREEMENT WITH THE AUDITORS’ REPORT AS PREPARED BY 
C. L. GRIMES & CO. CERTIFIED PUBLIC ACCOUNTANTS. 


Mechanical Engineers (Heat Transfer 
Conference), Pennsylvania State Univ., 
University Park, Pa. 


SEPTEMBER 5-7, American Physical 
Society (Regional Meeting), Boulder, 
Colo. 


8-13, American Chemical Society 
(National Meeting), New York City. 

9-12, Society of Automotive Engi- 
neers (Tractor Meeting & Production 
Forum), Hotel Schroeder, Milwaukee, 
Wisc. 

9-13, American Society of Me- 
chanical Engineers (Instruments & In- 
dustrial Regulators Div., Joint Confer- 
ence & Exhibit with Instrument So- 
ciety of America), Auditorium, Cleve- 
land, Ohio. 


9-13, Instrument Society of Ameri- 
ca (12th Annual Instrument-Automa- 
tion Conference & Exhibit), Audi- 
torium, Cleveland, Ohio. 


10-13, American Statistical Asso- 
ciation (Annual Meeting of Section on 
Physical & Engineering Sciences), At- 
lantic City, N. J. 

15-18, American Institute of 
Chemical Engineers (Regional Meet- 
ing), Lord Baltimore Hotel, Baltimore, 
Md. 

22-25, American Society of Me- 
chanical Engineers (Petroleum Me- 
chanical Engineering Conference), 
Mayo Hotel, Tulsa, Okla. 

23-25, American Society of Me- 
chanical Engineers (Fall Meeting), 
Statler Hotel, Hartford, Conn. 

23-25, Standards Engineers So- 
ciety (6th Annual Convention), Com- 
modore Hotel, New York City. 

23-26, Association of Iron & Steel 
Engineers (Annual Convention), Penn 
Sheraton Hotel, Pittsburgh, Pa. 


24-25, Institute of Radio Engineers, 
and American Institute of Electrical 
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Engineers (Industrial Electronics Con- 
ference), Morrison Hotel, Chicago, III. 

30 thru October 2, American Oil 
Chemists’ Society (Fall Meeting), 
Netherland Hilton Hotel, Cincinnati, 
Ohio. 


OCTOBER 1.5, Society of Automotive 
Engineers (Aeronautic Meeting, Air- 
craft Production Forum & Aircraft En- 
gineering Display), Ambassador Ho- 
tel, Los Angeles, Calif. 

6-9, American Institute of Mining, 
Metallurgical & Petroleum Engineers 
(Petroleum Branch Meeting), Dallas, 
Tex. 

6-10, Electrochemical Society 
(112th Meeting), Statler Hotel, Buffalo, 
Ne. ¥: 

7-9, ASLE-ASME 4th Annual Lu- 
brication Conference, Royal York Ho- 
tel, Toronto, Canada. 


7-9, National Electronics Confer- 
ence, Sherman Hotel, Chicago, III. 

7-11, Society of Photographic Sci- 
entists & Engineers (National Confer- 
ence), Berkley-Cartarette Hotel, As- 
bury Park, N. J. 

10-11, Armour Research Founda- 
tion (National Noise Abatement Sym- 
posium), Sherman Hotel, Chicago, III. 

10-12, American Society of Me- 
chanical Engineers (Fuels Conference), 
Chateau Frontenac, Quebec City, 
Canada. 

14-18, American Society of Civil 
Engineers (National Convention), Stat- 
ler Hotel, New York City. 

14-18, Stanford Research Institute, 
and Time-Life International (Interna- 
tional Industrial Development Confer- 
ence), Fairmont Hotel, San Francisco, 


Calif. 





PERSONALS 


Irving Pollock has been 
transferred to the Houston, Texas 
office of The Texas Co., where he 
will be in charge of technical serv- 
ice activities for their Southern 
Region. 

E. G. Bennett, Eastern Re- 
gional Manager, E. I. duPont de 
Nemours & Co. has been trans- 
ferred to the New York office. 

Robert L. May has _ been 
transferred from the Sinclair Re- 
search Laboratories, Harvey, II- 
linois, to the New York office, 
where he will be Assistant Refin- 
ing Manager. 

Briggs Filtration Co., Chica- 
go, Ill. has announced the promo- 
tion of John MacGuffin to Sales 
Manager. He will be located at 
the company’s Washington, D. C. 
plant. 


335 














Two Madison-Kipp Model FD 
Lubricators Installed on 
Fairbanks-Morse 3500 H.P. 
Dual-Fuel Engines. 










Machines of great performance 
use the most dependable 


Ciling system ever developed 


Sesh. Oe 


... by the measured drop, from a Madison-Kipp 
Lubricator is the most dependable method of lubrication 

ever developed. It is applied as original equipment on America’s 
finest machine tools, work engines and compressors. You will 

definitely increase your production potential for years 
to come by specifying Madison-Kipp on all new machines you buy, 
where oil under pressure fed drop by drop can 
be installed. There are 6 models to meet almost every 


installation requirement. 


MADISON-KIPP CORPORATION 


223 WAUBESA STREET ¢« MADISON 10, WIS., U.S.A. 





Skilled in Die Casting Mechanics - Experienced in Lubrication Engineering - Originators of Really High Speed Air Tools 
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Lube Lines 


by A. F. Brewer* 


TIMING 


Research pertaining to the benefits of timing in labor and 
machine operations dates back some 75 years. It began 
with the studies of Frederick W. Taylor who has justifiably 
been regarded as the father of modern time study as related 
to mass production. By application of his thesis, it was 
developed that a definite relation prevails between the tim- 
ing of production methods and the resultant output of ma- 
chines. This contributes to conservation of labor efforts, 
elimination of unnecessary work, reduction of material 
waste, and speed-up of manufacture. The modern produc- 
tion line is tangible evidence of the soundness of Mr. Tay- 
lor’s thinking. 

More recently, lubrication people have realized the 
need for timing in the lubrication of production machin- 
ery. It is a procedure which can be taken care of manual- 
ly or automatically. In reality, timed lubrication has pre- 
vailed ever since the days of the “tallow pot.” A shot of 
oil or a turn on a grease cup every so often when the op- 
erator thought necessary was, in effect, timed lubrication. 
Unfortunately, the time intervals were not always spaced 
according to the needs of the operating parts, and in view 
of the usually ineffectual sealing methods which prevai‘ed 
in those days, a considerable amount of lubricant might 
have leaked out before the operator got around to relubsi- 
cate. 


AUTOMATIC LUBRICATION 


Where completely automatic lubrication is involved, 
timing is built into the system. Here the designers provide 
for delivery of oi! or grease in adequate amounts to avoid 
any possibility of starved lubrication. The essence of the 
idea is the right amount in the right place at the right time. 
In a mechanically controlled system, a factor of safety can be 
included which provides for just a little more than the right 
amount, to be on the safe sides Unless this is carried out 
to such an extent as to force lubricant out past the seals, it 
is good preventive insurance. 


Timing and the lubrication schedule go hand-in-hand. 
The latter requires study of the machine: just how well its 
operating parts are housed or protected to enable retention 
of lubricants, the prevailing operating speed and tempera- 
ture ranges, the type of seals and their ability to prevent lu- 
bricant contamination, and to what extent an oil can serve 
as a flushing medium. 


Naturally, records of plant production, maintenance 
costs, and lubricant consumption are essential to working 
out an effectual lubrication schedule in anticipation of set- 


*Consultant, and Author of Basic Lubrication Practice. 
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ting up a time table. Operating experience, of course, is 
valuable; also important is a thorough knowledge of the po- 
tential lubricating abilities of any or all lubricants to be 
considered. 


In connection with lubricating ability, it will be well 
for the plant lubrication people to consult with the lubrica- 
tion engineering personnel of the petroleum as well as the 
chemical industries. These authorities have had extensive 
experience with a wide variety of production and operating 
conditions; they are fully conversant with the limitations of 
petroleum base lubricants as compared with solid and syn- 
thetic chemical materials, and they are familiar with the 
range of usefulness of the proprietary lubricating systems 
available. 


LUBRICATION, NOT LUBRICANTS 


Wherever it is practicable to develop and apply a sys- 
tem of automatic lubrication which is correctly timed as to 
delivery of lubricants, the elimination of the human element 
is a boon to the operating and maintenance people. They 
can utilize available man-power in plant service far more 
effectually than when it may be required for clean up of 
dripped lubricants. Then, the plant lubrication engineer 
can become a consultant to the management, purchasing, 
operating, and maintenance departments. Then, the maxi- 
mum of lubricating value is obtained from the most suit- 
able lubricants; fire hazard is reduced, and the cost of lu- 
brication per unit of production materials can be estab- 
lished. It all sums up to the wisdom of following the mod- 
ern concept of buying lubrication, not just lubricants, and 
seeing that it is properly maintained. 


The potential value of timed lubrication as compared 
with manual handling of lubricating equipment, can be de- 
veloped by recording time requirements and volume of lu- 
bricants (on a monthly basis) according to the accompany- 
ing chart. 





Method of Lubrication 
By Manual 
Application 


By Automatic Timed 
Application 


* 


Manhours for 
Lubrication 

Down-time for 
Maintenance or 
Repair 


Volume of Lubricants 
Required, monthly 


* Filling Lubricators 
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A REPORT 


ON THE DIFFICULT LUBRICATING PROBLEMS OF 


INDUSTRY 








93% SAVING IN MILL TABLE 
LUBRICATION COSTS REPORTED 
BY LEADING STEEL PRODUCER 


A leading steel produeer recently 
went through a series of correc- 
tive measures to improve lubri- 
cation of mill tables. They went 
from circulating oil system to 
pressure grease system and final- 
ly to automatic spray system. 


In the spray system, they used 
Brooks Klingfast and reported a 
saving of 93% in lubricant cost. 
They do not attribute the saving 
to the change in equipment, as 








NEW COLOR FILM -4 
AVAILABLE TO 
LUBE-ENGINEERING GROUPS 


This new 30 minute 16 mm 
motion picture, in full color, with 
sound, shows a number of tough 
lubrication jobs. It pictures and 
describes the research, manu- 
facturing and quality control 
methods that enable Brooks Jub- 
ricants to “stand up” under 
severest service. 


It’s available to any supervisory 
or engineering group interested 
in lubrication problems. No 
charge, of course — we're glad 
to have you see it. Just call or 
write any of our offices and tell 
them you want to borrow “The 
Brooks Oil Story.” 
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various lubricants were tested. 
Klingfast offered the greatest re- 
duction in lubricant cost for the 
application. 


Records indicate a 35% decrease 
in man hours spent on this lubri- 
cation job, and 65% less mainte- 
nance delays due to improved 
lubrication. Klingfast has proved 
itself against adverse conditions 
of mill scale, water and high 
temperatures. Savings in main- 
tenance costs were coupled with 
increased production. 


For full information, write for 
Engineering Letter 73LE. 





CIRCULATING OIL SYSTEMS REQUIRE LUBRICANTS 


THAT 


Dust, dirt, water and metallic con- 
tamination present extremely diffi- 
cult problems for circulating oil sys- 
tem lubricants — in steel mills, forg- 
ing and press shops, cement plants 
and many other industries. Lubri- 
cating compounds must withstand 
constant contact with contamination, 
readily dissipate such foreign matter 
and maintain quality for continued 
service. 


THE BROOKS OIL COMPANY 


EXECUTIVE OFFICES AND PLANT—CLEVELAND, OHIO 
EXECUTIVE SALES OFFICES—928 RIDGE AVENUE, PITTSBURGH 12, PA. 
OFFICES AND WAREHOUSES IN PRINCIPAL CITIES 


WITHSTAND SEVERE STCONDITIONS 


Brooks Leadolene and Klingfast are 
compounded to meet such severe 
conditions. These products have 
served industry for more than a 
quarter of a century and have broken 
many records. Companies in the 
United States and Canada have ob- 
tained 5, 10, 15 and 20 years of con- 
tinued service from these lubricants. 
For complete facts, see your Brooks 
representative or write for Engineer- 
ing Letter 86LE. 


U.S.A; 
CANADA 
CUBA-S.A; 
EUROPE 
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Section News 


Baltimore 

APRIL. On April 25, the Baltimore 
Section toured the Esso Standard Oil 
Co. Bulk Station. MAy 31 was the 
Annual Banquet & Dance and in- 
cluded ladies’ night. Dancing was 
held and new officers were installed 
(see Directory. ) 


Boston 
ApriL 24. Mr. B. M. Dunham, of 


the Sun Oil Co. spoke on “Paper Mill 
Lubrication.” MaAy 20, Past Chair- 
man’s Night. Demonstration and 
Movies by the Ethyl Corporation on 
“Fire Power.” 


Chicago 

APRIL 11. Mr. G. E. Evans of the 
Penola Oil Co. spoke on “Additives.” 
New Section Officers were elected. 
(See Personals and Directory.) MAY 
16. Final meeting of the season. Mr. 
R. A. Swenson of the Standard Oil Co. 
(Indiana) spoke on “Lubricating 
Greases & Extreme Pressure Proper- 
ties.” JUNE 20. The Chicago Section 
Annual Golf Party will be held at the 
Cog Hill Golf Course. Tee-off time 
9:00 A.M. 





J. N. WADDELL 


The Chicago Section, ASLE, have 
elected J. N. Waddell of the Henry H. 
Cross Co. as Chairman for the 1957-58 
year. Also elected were: E. W. Drum- 
mond, International Harvester Co., 
Vice-Chairman and G. S. Metcalfe, The 
Farval Corp., Secretary-Treasurer. 


Central Ohio 
APRIL. Professor P. H. Black of Ohio 
University spoke on “The Mechanics 
of Lubrication in Bearings, Gears, and 
Metal Cutting.” 


Cleveland 
APRIL 23. Mr. J. R. McCoy, Indiana 


Commercial Filters Corporation, spoke 











on “Filtration of Industrial and Lubri- 
cating Oils.” MAy 28. “Stump the 
Experts Night.” A panel of experts 
was chosen from the members and 
guests present to answer questions and 
problems posed by the audience. Prizes 
were awarded for each question not 
answered satisfactorily by the panel. 


Duluth — Iron Range 

APRIL 24. Mr. J. M. Miller, Standard 
Oil Co. (Indiana), spoke on auto- 
motive “Look Ahead,” which covered 
automotive manufacturers service re- 
search, future lubricants, multigrade 
viscosity, and gas turbines. Officers 
for next year were nominated. 


Houston 

May 6. “Keeping the Wheels Turn- 
ing” was the subject of a talk by Mr. 
W. A. Illg, Assistant Chief Engineer 
for Link Belt Co. in Houston. Anti- 
friction bearing lubrication and main- 
tenance were covered by the speaker 
in the last meeting prior to resuming 
meetings of the Section in September. 


Los Angeles 

May 8. “Fundamentals and Labora- 
tory Evaluation of Cutting Fluids” was 
presented by Mr. L. H. Sudholz of 
the Secony Mobil Oil Co. The 
speaker emphasized the fundamentals 
of the metal cutting process, nature 
of the lubricating problem, effect of 
cutting fluids, and the evaluation of 
cutting fluids. The roles of fluids and 
their additives in combating extreme 
pressures and temperatures and their 
relationship to tool life were discussed. 


Bag SO pene 


Milwaukee 

APRIL 18. Following a movie, “Ta- 
conite Processing,’ Mr. J. R. McCoy, 
Manager, Technical Service, Indiana 
Commercial Filter Corporation, spoke 
on “Filtration of Industrial & Lubri- 
cating Oils.” May 18. Annual Ladies’ 
Night Dinner Party. Entertainment 
was provided by the Schlitz Sextette 
and a door prize of matched earrings 
and pendant was awarded. C. L. 
Willey, Administrative Secretary of 
ASLE and Dr. A. B. Wilder, Mid- 
western Regional Vice President, were 
guests at the meeting. 


Northern California 

May 9. Mr. L. H. Sudholz, Socony 
Mobil Oil Co., Inc. spoke on “Funda- 
mentals and Laboratory Evaluation of 
Cutting Fluids.” JUNE 7. Fifth An- 
nual Dinner Dance at the Alameda 
Naval Air Station Officers’ Club. 


Twin Cities 

APRIL 25. An afternoon tour of the 
lube oil manufacturing facilities of 
Farmers Union Central Exchange in 
St. Paul preceded dinner. After din- 
ner, the Section toured the grease 
manufacturing facilities of Metalcote 
Grease & Oil Co. May 23. Ladies’ 
Night. Dinner and dancing were fea- 
tured, and, as a special attraction to the 
ladies, Miss Dorothy Cederberg of the 
Oil Information Committee, American 
Petroleum Institute, lectured and dem- 
onstrated how oil and oil products 
contribute to the comfort and con- 
venience of woman's life. 





Shown at the Milwaukee Section Ladies Night held in May are (left to right) James Gramling, 
retiring chairman; C. L. Willey, ASLE Administrative Secretary; A. B. Wilder, Midwestern 


Regional Vice President; and Milt Bates, newly elected Section Chairman. 


Plumb, Milwaukee Section.) 
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Yield Stress as a Factor 


in the Performance of Greases 


An apparatus is described for measuring the cone resistance 
value of a grease as a function of temperature. This value is 
related theoretically to the yield stress of the grease. Results 
show that, for a given bearing, if the yield stress of the grease 
falls below a critical value as a result of the bearing tempera- 
ture rise, continuous churning of the grease occurs with the 
production of excessive heat. It is also shown that the dis- 
pensability of a grease from a container by pumping can also 
be calculated from the yield stress. It is concluded that the 
cone resistance value, particularly when measured as a function 
of temperature, is a useful property for defining the quality 
of a grease. 


INTRODUCTION 


The standard penetration tests for greases are often criti- 
cized on the grounds that penetration is a complex function 
of yield stress and viscosity, and the contributions to per- 
formance of these two rheological components will hardly 
ever appear in the same relationship as they do in the pene- 
tration test. It follows that the measurement of these two 
properties separately would offer data of more significance 
than penetration values. The viscosity of a grease can be 
measured in a number of ways, each giving the same result 
provided certain precautions are taken. On the other hand, 
yield stress must be arbitrarily detined, and the different 
definitions and methods of measuring result in values which 
vary considerably. We have chosen to measure yield stress 
with a cone indentation test, carried out under carefully 
controlled conditions. The parameter measured in this 
test is called the Cone Resistance Value (C.R.V.) which, 
for an ideal material, is related by a numerical constant to 
the yield stress. 

In attempting to correlate yield stress, or C.R.V., to the 
behaviour of greases in service, it is essential to carry out 
measurements at temperatures which obtain in the particu- 
lar application. Consequently, an apparatus has been de- 
signed and built to measure C.R.V. over a fairly wide tem- 
perature range. 

The apparatus has been applied to two problems. Thus, 
in a widely used large-bore roller bearing which possesses 
a large-capacity cover plate, the proper functioning of the 
bearing requires the grease to support itself against slump- 
ing. On the other hand, in dispensing grease from con- 
tainers by means of a pump, the proper functioning of the 
pump requires the grease to slump readily. In both these 
‘applications the slumping characteristics of the grease are 
shown to be a function of the C.R.V. at the operative tem- 
peratures. 


THEORETICAL 
THE MEASUREMENT OF YIELD STRESS 


In general, a grease does not possess a sharp yield 
stress marking the boundary between conditions of flow 





This paper was presented at the 3rd Annual ASLE-ASME Lubri- 
cation Conference, Atlantic City, October 8-10, 1956. 
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and no-flow. Therefore, following Scot:-Blair,’ the yield 
stress may be taken to be that shear stress at which the flow 
curve (rate of shear plotted against shear stress) suffers a 
rapid change in slope. The curves presented by Amner, 
Blott, and Dawtrey,” plotted as log (apparent viscosity ) 
against log (rate of shear) show more than one discon- 
tinuity; and some recent experiments carried out with a 
parallel plate plastometer® indicate that a further discon- 
tinuity occurs at shear stresses lower than the range cov- 
ered in earlier work. At very low shear stresses, a grease 
undergoes a permanent (viscous) deformation in addition 
to a reversible (elastic) deformation. The rate of perma- 
nent strain varies with stress according to the Newtonian 
law, and for N.L.G.I. grade 3 greases in the temperature 
range 25 to 50°C., the corresponding viscosity is of the 
order of 101! poises. Consequently, a complete flow curve 
of a grease will be of the form shown in Figure 1. 

The shear stress at A is a yield stress, which corre- 
sponds in practice to a boundary between flow and no- 











LOG (APPARENT VISCOSITY) 
o 
T 








SHEAR STRESS ——=— 


Figure 1. General form of flow curve of a grease. 
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flow, since a viscosity of 10'' poises means that the grease 
is virtually at rest. On the other hand, the yield stresses on 
the Amner-Blott-Dawtrey flow curves come between points 
B and C and correspond to flow rates which are relatively 
large. In yield stress determinations on greases, use is often 
made of the Bingham equation which applies only approxi- 
mately. Values of yield stress obtained by extrapolations 
according to the Bingham equation depend on the part of 
the flow curve which is measured and can be higher than 
the stress at point C. The method to be described can be 
shown, by an analysis which will be published elsewhere, to 
give a measure of yield stress in the steeply ascending re- 
gion near point A (Figure 1). 

The basis of the test method is the cone indentation 
test, which was discussed by Alexander and Blott* for test- 
ing road-making materials, and was later considered by the 
Rheological Tests Panel of the Institute of Petroleum’ as 
an alternative to the standard grease penetration method. In 
this test, the bearing capacity p, or in other words the Cone 
Resistance Value C.R.V., is calculated from the net load 
supported by the grease. We have: 


p = C.RV. = (L-B)/A [1] 


where L is the load on the cone, B is the buoyancy, and A 
is the cross-sectional area of the cone in the plane of the 
grease surface (neglecting effects due to the rise of the 
grease surface). The relationship between p and yield 
stress t, has not been worked out for a cone indenter, but 
various workers, including Prandtl® and Hill’ have calcu- 
lated the two-dimensional problem of a wedge pressed into 
an ideal plastic rigid material. For a 90° wedge angle, two 
limiting cases are obtained: 


p = 1 (2 + 4/2) = 3.57 1% [2] 
andp=7 (2+ 7) = 5.147, [3] 


Equation [2] refers to complete slipping between wedge 
and the test material, while Equation [3] refers to the con- 
dition of no slip. We assume that a similar simple rela- 
tionship holds for a 90° cone, but the value of the con- 
stant of proportionality a will depend on the differences due 
to the third dimension and the degree of slip. 

p == @Te [4] 

Application of this general test procedure to greases 
necessitates the fixing of an arbitrary time interval to de- 
fine when the cone has come to “rest.” Experiment has 
shown that five minutes is a period not too long from the 
point of view of speed of testing, and yet is sufficiently long 
for the rate of movement of the cone to become small, al- 
though remaining finite. Because true equilibrium is not 
attained, r, calculated from C.R.V. is always too high. The 
many uncertainties attached to the meaning and evaluation 
of 7, make it undesirable to calculate it, and therefore test 
results are normally given in units of C.R.V. 

The chief differences between the test adopted in the 
present work and the tests used in earlier work are that in 
the new test, the depth of penetration of the cone is fixed 
within narrow limits, and the cone is lowered slowly into 
the grease. These important conditions, together with the 
fixed period of floating, ensure that all greases are tested 
at the same average rate of shear corresponding to a value 
close to that represented by point A in Figure 1, and that 
all greases suffer the same amount of shear. Since the 
rheological behaviour of greases depends on both rate and 
amount of shear, the new test conditions are necessary and 
sufficient for a significant comparison of greases. 
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EXPERIMENTAL 
APPARATUS REQUIREMENTS 


A 90° right circular cone is used which should be as 
light as possible when dealing with soft greases. By using 
duralumin for a cone 15 mm. high and stainless steel hypo- 
dermic tubing for the shaft, a cone assembly weighing about 
6 g. can be made. Circular slotted weights, which sit on 
the upturned base of the cone, are required for load ad- 
justment. 

The sample containers must be large enough so that 
wall effects are excluded, the criterion being that the slip 
planes at the equilibrium floating position of the cone must 
not cut the walls. According to Prandtl’s theory, this con- 
dition is met if the cup diameter is greater than six times 
the depth of penetration, and the cup depth is greater than 
\/2 times the depth of penetration. 

An arrangement is required for lowering the cone as- 
sembly into the grease at a slow, fairly constant rate, and 
when the cone is floating, the frictional drag from the guide 
holding it vertical must be a minimum. The depth of pene- 
tration must be measurable to within 0.1 mm., and provi- 
sion for carrying out replicate tests at various temperatures 
is desirable. 

These requirements can be met by quite simple equip- 
ment, but for general use the following apparatus has been 
designed and made. 


THE MULTIPLE-SAMPLE APPARATUS 


Photographs of the apparatus are shown in Plates I, 
II, and III. It comprises two hollow brass chambers, turned 
from the solid to eliminate joints as much as possible, 
which form the constant temperature vapour bath. The 
upper chamber (Plate II) has a central hole which fits over 
a chimney projecting from the lower one. Holes in this 
chimney provide a connection between the hollow cham- 
bers, and Neoprene O-rings make the joint liquid and 
vapour tight. Each chamber contains a 1500 watt strip 
heater (connected to the mains via a variable transformer ) 
which rapidly brings the chosen liquid to its boiling point 
and then maintains a constant temperature over long pe- 
riods of time. Both chambers are thermally lagged. 

The chromium-plated top surface of the lower cham- 
ber contains four cylindrical depressions as grease cups, 6 





Plate I. General view of apparatus. 
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Plate II. Apparatus opened up. 


Plate III. Cone assembly 


cm. dia. X 1.5 cm. deep. The plated bottom surface of 
the upper chamber is dished to accommodate four metal 
pads, which correspond with the four cups, and a gap of 
about 1 mm. between the surface of the lower chamber and 
the surfaces of the pads. Between each pad is a flat spring- 
loaded scraper which, on rotation about the central chimney, 
removes excess grease from the cups and leaves a levelled 
surface. Clearly, the top surface of the lower chamber 
forms a convenient zero plane, or reference surface, for the 
penetration measurement. 

The upper chamber also contains a hole centered on 
the same diameter as the centers of the cups and pads. Into 
this hole the cone assembly can be quickly placed in posi- 
tion and held by a ring-shaped spring. The cone assembly, 
shown in Plate III, comprises a duralumin 90° cone and a 
6-inch length of stainless steel hypodermic tube, carrying a 
small flat plate at its upper end, and a hollow micrometer. 
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Two spaced guide-holes are provided in the micrometer. 
Normally, the plate carrying the cone rests on the top of 
the micrometer; on rotating the micrometer barrel, the cone 
is then lowered (or raised), a wire projection on the plate 
preventing the cone itself from rotating. When the cone, 
by touching the reference surface or by floating in the 
grease, is impeded, a gap opens up between the plate and 
micrometer top. By just closing this gap the micrometer 
reading then corresponds to the position of the cone tip. 
This adjustment is very easily and precisely made and can 
be reproduced to within 0.02 mm. 


TEST METHOD 


The grease is worked 60 strokes in the standard grease 
worker and transferred to the sample cups so that each cup 
is slightly overfilled. The upper chamber is put on, and 
the chosen liquid is poured in, to just cover the upper 
heater. The cone assembly is mounted, a condenser is 
fitted, the electrical connections are made, and heating is 
started. Experience has shown that the C.R.V. of most 
greases increases with time at a given elevated temperature, 
but that after two hours the rate of change is very small. 
Therefore, although the apparatus will bring the four sam- 
ples to the required temperature in less than 1 hour, it is 
necessary to wait for 2 hr. before commencing the read- 
ings. Otherwise, the values would increase from the first to 
the fourth samples. This period of rest, particularly at 
higher temperatures, causes the samples to approach the 
unworked condition. 


The zero reading of the cone can be taken when the 
upper chamber is in the “Heat” position, i.e. when the 
heating pads are over their corresponding cups. To con- 
tinue the test, the upper chamber is rotated to the first 
“click” stop; when the scrapers have levelled the grease sur- 
faces, the cone assembly will be positioned over the first 
grease cup (as in Plate 1). The cone is lowered at a rate 
of 0.5 mm. per second (or more slowly) until the plate 
separates from the top of the micrometer, at which point 
the cone starts to float. After 5 minutes floating time, the 
new position of the cone is measured. The cone is quickly 
removed, cleaned and replaced, and the measurements re- 
peated on the other samples. 


The depth of penetration is maintained between 7.5 
and 8.5 mm. by suitably adjusting the load on the cone. 
Thus, if in the first test the penetration is outside these lim- 
its, the load is changed accordingly for the next test. An 
experienced operator requires no more than one trial to 
decide on the correct load. Over the fixed range of pene- 
tration, the value of C.R.V. changes by less than one unit 
of C.R.V. 


The results are calculated with no correction for the 
rise in grease level, which is nearly constant for all experi- 
ments, from the equation: 

L-rd*p/3 
a=. 
nd” 
where L is the load, d is the penetration in cm., and p is the 
specific gravity of the grease which is assumed to be 0.95 
g./cc. The C.R.V. at a given temperature is the mean of 
at least two determinations. 


g./cm.” [5] 


To obtain a C.R.V./temperature curve, tests are car- 
ried out at room temperature, 56°C. (using acetone), 
78°C. (using IMS.), and 100°C. (using water). Lower 
temperatures are conveniently included by carrying out tests 
in a cold room. 
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REPEATABILITY 


For values of C.R.V. up to about 100 g./cm.*, dupli- 
cate tests should not differ by more than 2.3 units (95% 
probability ). 


RESULTS 


COMPARISON OF C.R.V. TEST WITH PENETRATION TEST 

Because the standard A.S.T.M., or I.P., penetration con- 
tains a component of yield stress, it is to be expected that 
the C.R.V. and penetration of grease should correlate ap- 
proximately. That is, over a wide range of consistency as 
the penetration increases, so the C.R.V. at the same tem- 
perature should decrease. Figure 2, which is a plot of 
LP. penetration against C.R.V. at the same temperature, 
shows that this is the case. However, the correlation is not 
good, especially within the narrow range of consistency en- 
compassing a single N.L.G.I. grade. 


APPLICATION OF THE C.R.V. TEST 


It has already been mentioned that the yield stress or 
C.R.V. of a grease will be a significant parameter in ap- 
plications where the grease receives little support from its 
container. In some applications, the grease is required to 
remain stationary; while in others, it is required to flow 
under its own weight. An example of each type is given 
below. 

(a) APPLICATION TO BEARING PERFORMANCE 


Data on bearing performance were obtained using a 
standardized rig test. The test bearing, a single-row cylin- 
drical roller journal with a 4-inch bore, is mounted at the 
end of a horizontal shaft which in turn is mounted on two 
slave bearings. It is driven at 2000 r.p.m., which is slightly 
higher than the maximum rated speed, under a 1000-Ib. 
radial load. No artificial heat is applied. 

The bearing and end cover plate are packed with 
grease in accordance with the bearing manufacturer's rec- 
ommendations. The bearing itself is half filled, the re- 
quired quantity being 105 g. The cover plate, which is 
114 in. deep and 7% in. in diameter, is packed with grease 
in the form of a half annulus with an inner diameter of 
47% in. to clear the nut holding the bearing, the quantity 
of grease being 274 g. The bearing and cover plate are 
mounted on the shaft vertically with the grease in the bot- 
tom half of the cover. 

When the rig is started, the “clearing” stage begins. 
In other words, grease packed in the bearing is redistributed 
outside the path of the rollers. During “clearing,” the bear- 
ing temperature rises to a maximum value and normally 
falls again when “clearing” is completed. If during the 
temperature rise, the yield stress of the grease in the cover 
falls below the critical value necessary to prevent move- 
ment, the grease will slump and be churned by the rollers. 
The bearing temperature may then rise to a dangerous level 
for a prolonged period. 

The aim of this study was to correlate the churning 
tendency with the C.R.V. of the grease at bearing operat- 
ing temperatures. Therefore, the temperature of the grease 
in the cover was measured continuously by a recording 
thermocouple, and the behaviour of the grease was observed 
through a hole in the top half of the cover plate. Bulk 
churning is seen as a continuous movement of grease past 
the observation hole and is unmistakable, but sometimes a 
discontinuous “spitting” may be confused with incipient 
churning and the normal “clearing” process. Therefore, the 
tests were always continued until churning (if it occurred) 
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was well-developed. In some tests the “spitting” did not 
develop into churning, and these results are referred to as 
“doubtful.” 

Results for many greases known to have a marginal 
churning tendency are shown graphically in Figure 3. They 
include tests on various types of greases: lithium and so- 
dium soap base greases, and non-soap greases. Each square 
represents a test result, its shading represents whether 
churning occurred, and its position on the abscissa repre- 
sents the C.R.V. of the grease at the highest observed tem- 
perature. The diagram is not, in the accepted sense, a dis- 
tribution plot. 

Squares representing “no churning” are limited abrupt- 
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Figure 3. Correlation between churning tendencies and Cone 
Resistance Values. Each square represents a rig test result 
(churning, doubtful or no churning) and the C.R.V. of the 
same grease determined at the highest temperature observed in 
the bearing test of that grease. 
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Table I 


Pumping test results for lithium, aluminum and calcium base grease 
400-lb. drums 








Max. 

Temp- CRY. Yield stress height of 
Grease erature g./cm.” To grease at 
2G. (unworked ) lb./sq. ft. cavitation 
H.- inches 

A 0 45 18.0 11 

A 20 41 16.4 tia 
B 0 19 7.6 7%, 
B 20 18 2 53% 
& 20 42 16.8 1014 
D 0 ih 2.8 5% 
D 20 6 2.4 43%, 
E 20 ~2 ~0.8 3% 





ly with respect to C.R.V. at 17 g./cm.*, which is to be ex- 
pected if there is a critical yield stress, and if the test meth- 
od we have chosen gives a measure of the correct yield 
stress. The gap between “no churning” and “churning” 
squares is also to be expected from the way the tests were 
carried out. It has already been mentioned that tests were 
continued to establish churning if it occurred, which means 
that the bearing temperature would rise well above that 
at which churning started and at which the critical C.R.V. 
was reached. Since C.R.V. usually falls with increase of 
temperature, the C.R.V. at the highest observed temperature 
will be expected to be well below the critical value. 


(b) APPLICATION TO GREASE DISPENSING 


A common grease dispensing system comprises an air- 
driven pump immersed in the center of a drum of grease, 
the inlet ports to the pump being near the bottom of the 
drum. If grease fails to flow to the inlet under its own 
weight, the pump delivers air and the grease is said to 
“cavitate.” The parameter which determines the onset of 
cavitation is the yield stress of the grease. 

An exact analysis of the problem of slumping in a 
drum is difficult, if not impossible, but a similar two-dimen- 
sional problem occurs in soil mechanics as the problem of 
the stability of a sloping bank of soil.” ® We assume the 
two-dimensional analysis to hold for the slumping of grease 
in a drum, with a suitable adjustment of constants, and also 
that a grease behaves as an ideal plastic-rigid material. The 
relationship between yield stress and C.R.V. is assumed to 
be the same as Equation [3]. 

Theory gives the critical height H, of a stable slope 
to be: 


H. = 1 Ne/p [6] 


where H,. is the maximum height of the grease surface at 
cavitation measured from the level of the inlet ports, 7, is 
the yield stress, and p is the density of the grease. N, is 
an adjustable, dimensionless parameter. Following Ter- 
zaghi,* if the angle of inclination (8) of the slope is great- 
er than 60°, N, depends only on , and the grease slides 
on a circle (in the two-dimensional case) which passes 
through the foot of the slope, i.e. the inlet ports. If B is 
less than 60°, N, depends on both 8 and the ratio mp, the 
total depth of grease measured from the bottom of the 
drum to H, measured from the inlet ports (mp is a func- 
tion of the position of the inlet). For certain values of 2p 
the slope fails in the above-mentioned manner; while for 
other values of mp, sliding occurs on a circle tangential to 
the bottom of the drum. 

In applying the theory, experiments were carried out 
on a series of lithium, aluminum, and calcium-base greases 
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Table II 


Calculation of weight of grease remaining at cavitation 
400-lb. drums 





: Slope Weight of grease at 
Yield angle p cavitation lb. 
C.R.V. stress To Nx From 
g/cm.” ]b./sq. ft. Reference above inlet Total 
(8) ports Wi 
0 0 a oo 0 29 
3) 2 10.8 9 37 66 
10 4 6.5 Pa | D», 84 
i, 6 5.0 67 69 114 
20 8 4.3 85 85 114 
30 12 3.6 90 110 139 
40 16 5:2 90 134 163 
50 20 3.0 90 153 182 





which were pumped to cavitation from 400-lb. drums. The 
pump inlet was 2!4-inches from the bottom, corresponding 
to a weight of 29 Ib. of grease which could not possibly 
be pumped. Experimental values of H. (given in Table 1) 
are plotted in Figure 4 against r, calculated from the C.R.V. 
of the unworked grease determined at the slump test tem- 
perature. Values of N,/p at various values of +, can be 
obtained as the slopes of the lines joining points on the 
curve to the origin. Ny, is obtained (Table II) by assum- 
ing p to be 60 lb./cu. ft. In Figure 45 of his book, Ter- 
zaghi® gives a theoretical set of curves relating N, to 8 and 
mp, from which the slope angle 8 can be obtained for the 
given pump/drum combination at various values of 7, 
(Table II). The grease profile at cavitation is assumed to 
comprise a constant slope 8 from the inlet ports to the 
radius corresponding to H, and a horizontal surface (B—O0) 
from this point to the wall. Thus, knowing the surface 
profile, the weight of grease remaining above the inlet 
ports at cavitation can be calculated for any value of 1,, 
and the total grease hold-up (W;) for the pump in question 
is obtained by adding on 29 Ib. (the ideal case value of 
W;). 

The calculated curve is drawn in Figure 5, while the 
points are experimental results obtained by direct weighing. 
It is expected from consideration of the results of the cal- 
culations and the curves of Terzaghi that the shape of the 
theoretical W;/C.R.V. curve will not be sensitive to changes 
in the position of the pump inlet relative to the bottom of 
the drum. Any effect will be greatest at values of C.R.V. 
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Figure 4. Grease dispensing from 400-lb. drums. Maximum 
height of grease above inlet ports at cavitation, Hc, plotted 
against Cone Resistance Value determined at the test tempera- 
ture, and the yield stress (= (C.R.V.) /5-14). 
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Figare 5. Grease dispensing from 400-lb. drums. Total grease 
remaining at cavitation, W:, plotted against Cone Resistance 
Value determined at the test temperature. (Ideal case W: = 
29 lb.). The curve is the theoretical curve (see Table II) 
and the points are experimentally observed. 


less than 10 g./cm.? Three of the experimental points on 
Figure 5 below 10 g./cm.? were obtained with a pump, the 
inlet of which was much higher from the bottom than usual 
and left below the inlet as much as 78 Ib. in a 400-lb. drum. 
The observed values of total grease hold-up were reduced by 
the amount (78-29=49 lb.) to give the values of W; to 
be expected for the experimental set-up represented by Fig- 
ure 5, and the agreement is good. Therefore, the curve 
drawn in Figure 5 is sufficiently general for practical pur- 
poses in predicting slumping in 400-Ib. drums (after mak- 
ing due allowance for the ideal case value). 

Because of the considerable vibration of the drum dur- 
ing pumping, which has the effect of shaking down the 
grease, experimental values of W; may be less than the 
theoretical, especially if the grease suffers a marked de- 
crease in C.R.V. on working. 

In Figure 6, values of grease hold-up are plotted 
against the unworked penetration determined at the test 
temperature. A fairly good correlation is shown by virtue 
of the fact that, for the greases used in this work, the 
C.R.V. and the unworked penetration correlate reasonably 
well (see Figure 2). 


CONCLUSIONS 


It has been demonstrated that the yield stress of a 
grease, as measured by the Cone Resistance Value, is a sig- 
nificant factor in certain applications of grease. It is also 
shown that the C.R.V. should be measured at temperatures 
which are relevant to the particular applications in which 
the grease is used. 

The two examples given in this paper show that an 
industrial grease for use in large bearings must possess a 
high C.R.V. at elevated operating temperatures if churning 
is to be avoided. On the other hand, if the same grease is 
to be dispensed through an automatic lubrication system, 
the grease must have a low C.R.V. at ambient temperatures. 
Obviously, a compromise must be sought, and this can be 
more readily achieved with greases which have a small tem- 
perature coefficient for the yield stress. 
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Figure 6. Grease dispensing from 400-lb drums. Total grease 
remaining at cavitation, W:, plotted against I.P. Penetration 
determined at the test temperature. 


It would seem that the time has come for a critical 
assessment of the penetration methods for standardizing 
greases. It is generally agreed that these methods measure 
a complex property, which has no clear physical significance 
and, except over a very wide range of consistency, they do 
not correlate well with performance. The limitation on 
the test method to one temperature is also too restrictive. 
On the other hand, the Cone Resistance Value measured 
under closely controlled conditions as described in this pa- 
per, provides a measure of a yield stress in a quick and sim- 
ple manner. The test can readily be carried out at different 
temperatures, and the C.R.V./temperature curves provide 
information which is significant with respect to the per- 
formance of greases. 

The general conclusion to be drawn from the results 
given in this paper is that yield stress, particularly when 
measured as a function of temperature, is a useful property 
for defining the quality of a grease. More work is, however, 
necessary before it can be claimed that the measurement of 
yield stress offers any definite advantages over the measure- 
ment of the A.S.T.M./LP. penetration value, when these 
are measured at the appropriate temperatures. 
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— SYMPOSIUM ON INDUSTRIAL DERMATOSES — 
(Part 7 of a Series) 


The Composition and Action 


of Protective Ointments 


I am not going to bore you with a pharmacological 
dissertation, but we have done some interesting work at 
the University of Michigan in regard to testing many of 
the so-called barrier creams or protective ointments. From 
the standpoint of the dermatologist, we are searching for 
the universal elixir, something that will absolutely repel 
noxious substances. 

So far, we have not been able to find this elixir, but in 
our search we have turned up some interesting facts. 

First, I will classify these protective ointments into 
groups. These may be broken up into four main groups. 

The first one is the so-called vanishing cream type. 
A vanishing cream is nothing more nor less than a soapy 
substance which is rubbed into the skin. A very small 
amount is left on. The layer is infinitesimally small. It 
cannot protect against noxious substances; also, it is easily 
washed off by normal perspiration of the skin. 

The second group, bland oils and fats, are best repre- 
sented by lanolin or petrolatum, so-called vaseline. 

The third type, neutralizers, are a little more compli- 
cated. They are expected to neutralize; for example, ben- 
zoic acid to neutralize alkaline substances; or small amounts 
of magnesium hydroxide to neutralize acid. Once again, 
visualize a tiny film 10 microns thick, with a small amount 
of neutralizer expected to dispel this material. It is difficult 
to imagine any ointment able to do this. 

The fourth type, powders, are represented by the so- 
called calamine-lotion type and are used for repelling cer- 
tain irritants of such nature as metallic dusts, particulate 
matter, slivers of glass, and so on. 

We began our study because we were using many 
protective ointments in the clinic, more for the detergent 
type of eczema prevalent among housewives than anything 
else. 

In 1946, certain interests came along with the sili- 
cones; the organic polydimethyl siloxanes were introduced 
into protective ointments because of their remarkable repel- 
lant features to water. 

We began to evaluate some of the protective oint- 
ments. Our study consisted of placing on the skin a small 
amount of washable ink. We covered this ink with the 
tested ointment. We ran through some thirty ointments 
by washing the hands, and with the removal of the oint- 
ment we would then have the removal of the soluble ink. 
This did not take very long. Steady washing of ordinary 
briskness, the sort of thing you do in the lavatory, brought 
out the point that most of the protective ointments and 
ink were removed in thirty seconds. 

We were astounded to find that some of the silicone 
containing protective ointments, those containing very small 
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EDITOR'S NOTE: 


According to a recent plant survey, dermatitis in 
one form or another costs industry at least $100 
million annually, constituting one of the major plant 
health hazards. Lost man-hours from dermatitis 
totaled 18,219 in 1955, on the basis of partial re- 
turns from fifty-nine companies able to supply in- 
formation. Actually, it was revealed, 26% of em- 
ployees are exposed to what the survey termed 
“potential skin irritants" daily. Of these, over 9 
er cent incur a form of skin trouble resulting in 
lost manhours. 

Of the 141 plants included in the survey, con- 
ducted by the American Association of Soap and 
Glycerine Pro- 

Continued on page 359 











amounts of silicones, as well as all of the vanishing cream 
protective ointments, were washed off within the thirty 
seconds period. 

The two silicone ointments which we found to be the 
most effective against soap and water were “Pro-Derma”, 
which is 52.5 per cent silicone of about the viscosity of SAE 
10 motor oil, in a hydrated, inert bentonite base, and “Sili- 
cote”, merely 30 per cent silicone in white petrolatum. 

Notice the simplicity of both of these ointments. They 
are extremely easy to apply, so far as worker acceptance is 
concerned. However, they both are greasy. They must 
be greasy, of course, to repel soap and water. 

In another study which we did, using soluble cutting 
oil with one part oil to twenty parts water, we found that 
most of the vanishing cream types were removed in thirty 
seconds when the hands were washed in a tub of this 
emulsion. In this experiment, the best protection was 
afforded by the two silicone protective creams mentioned. 

It was our opinion that “Pro-Derma” and “Silicote” 
represent the greatest advance in so-called protective oint- 
ments of recent date. They far outweighed, in protective 
value, all the other vanishing cream type ointments. 

We tried to obtain data on protection against heavy 
cutting oils. We did this by putting a phenolphthalin drop 
on the backs of the hands, covering it with ointment, and 
then applying a solvent or heavy insoluble cutting oil. We 
found that none of these ointments, including the silicone- 
containing ointments, could protect against a two-minute 
exposure to any of the solvents for the insoluble cutting 
oils. So, from that standpoint, we cannot expect a great 
deal of protection against those substances. 
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Predicting Performance 
of Starved Bearings 


This paper outlines a procedure for determining the perform- 
ance of starved bearings. In certain cases, such as wick-fed and 
oil-ring bearings, the rate of oil feed must be determined 
empirically by experiment. An extension of this procedure 
permits the estimation of the time of operation before failure 
of bearings whose oil supply has been cut off. It is known 
from experiment that this time may be as high as several 
minutes. 


NOMENCLATURE 


The following nomenclature is used in this paper: 


B — net width of oil film in partially filled region, in 
C — diametral clearance, in. 

C', — heat capacity of oil, Btu per gal, per deg F 
D — diameter of bearing, in. 

G — oil quantity in bearing oil film, gal 

H — horsepower loss 

H,— horsepower loss with shaft centered (Petroff) 
L — axial length of bearing, in. 

N — shaft speed, rpm 

P — bearing load per unit projected area, psi 

Q — oil flow from bearing, gpm 


2 
S —Sommerfeld number, 2.42 X 10°(3) foe. 
T, — inlet oil temperature, deg F 
T, — outlet oil temperature, deg F 
V — film flow coefficient 
W — total bearing load, lb 
Z, — outlet oil viscosity, centipoises 
e — Eccentricity, in. 
g — dimensionless oil quantity in bearing 
h — oil-film thickness, in. 
j — power loss coefficient, H/H, 
j: — power loss coefficient, inactive arc 
j« — power loss coefficient, active arc 
n — Eccentricity ratio, 2e/C 
p — oil pressure, psi 
p, — inlet-oil pressure, psi 
q — oil-flow coefficient 
t — time, min 
@ —angle, measured in direction of rotation, from 
load line 


@ — attitude angle, from load line to line of centers 
6B —angle, @ — 

y — angle 

@ — angle subtended by bearing arc 


INTRODUCTION 


Several types of journal bearing may operate under condi- 
tions which are properly called starved lubrication. These 





This paper was presented at the ASLE-ASME Joint Conference on 
Lubrication, Indianapolis, October 10-12, 1955. 
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types include oil-ring and oil-disk bearings, wick-fed bear- 
ings, bearings with a single oil hole or oil groove at the 
top, and any sleeve bearing with an unduly restricted inlet 
orifice. In each case, starved lubrication may occur when 
the speeds or loads are too high. 

In every bearing of finite length, oil must be supplied 
continuously during operation to make up for that which 
leaks out the ends. End leakage is caused by the load- 
carrying pressures generated in the oil film, and by the 
oil-feed pressure. 

Starved lubrication occurs when the oil-feed rate to 
the bearing is smaller than the normal end-leakage rate. 
Under these conditions it is obvious that the end-leakage is 
reduced until it equals the rate of oil supply. The end-leak- 
age reduction is brought about by a decrease in the angular 
length of the active load-carrying oil film. The balance of 
the clearance space will be only partially filled with oil, and 
will not contribute to load support. 

Starved lubrication therefore results in a reduced 
length of load-carrying oil film. This is accompanied by 
smaller minimum oil-film thicknesses, higher eccentricities, 
higher oil-film pressures, and higher operating tempera- 
tures. Added caution is called for in designing bearings for 
such conditions. 


DESIGN PROCEDURE 


The desired solutions require a knowledge of the ec- 
centricity ”, the attitude angle ®, the oil-flow coefficient g, 
and the power loss coefficient jQ, as a function of the 
Sommerfeld number S, the angular length of active oil 


p=Vo 


I> 





° 60 120 240 300 


180 
SUDEGREFS) 
Figure 1. Eccentricity ratio m and attitude angle # as a func- 
tion of arc length 2, and Sommerfeld number S, for L/D = 


Y2. 
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film ©, and the L/D ratio. The solution of Reynolds’ equa- 
tion by an electrical analog method has been given by 
Needs! for 120-deg. centrally-loaded bearings. Cameron 
and Wood?t obtained the solution for the full 360-deg. 
bearing by a numerical relaxation technique. Wilcock and 
Rosenblatt® obtained solutions for bearings of 150-deg. arc 
using the relaxation method and a d-c network analyzer. 

Recently, solutions for both 75- and 150-deg. bearings 
have become available using the relaxation method and an 
IBM card programmed calculator.4 This range of solutions 
now makes it reasonable to plot the several variables as a 
function of angle ©, so that interpolation for intermediate 
angles can be carried out. 


Figures 1 to 3 show the variation of n, ®, q and jg 
with Q for several values of S, at an L/D ratio of 0.5. 
The numerical values are given in Table I. 

Figure 4 shows diagrammatically the situation in a 
short arc starved bearing. Except in the unusual case 
where ® > &/2, the angular length of active film is 
2/2 + ©. . 

Figure 3 gives the power-loss coefficient jg for a 
centrally loaded bearing Q-degrees long. The power 
loss is then expressed in terms of this coefficient and 
the Petroff power loss for a shaft centered full 360-deg 
bearing as follows: 

H = j.H, [1] 

_ 3.79 X 10°"N’D*LZ, 


a, as C [2] 


Values of jg have been computed so that they include 
the correction for the horizontal displacement of the 
shaft, according to the relation 


1 w+( 9/2) BC 
7 at. 2Lh 


where, 





ct i a, 

The ratio B/L becomes less than 1 in the expanding region 

of oil film minimum approach point (see Reference 3). 
In a starved bearing, it is assumed that additional 





+A number of investigators have seen and photographed these 
streamers or filmlets in transparent bearings, for example, Cole 
and Hughes.® 
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Figure 2. Oil-flow coefficient g as a function of arc length Q, 
and Sommerfeld number S, for L/D = \. 
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power loss ji, takes place in the incompletely filled portions 
of the oil film outside the arc 2. Wilcock and Rosenblatt* 
showed that with the streamers or filmlets formed in the ex- 
panding region,” the power loss will be less than that for a 
completely filled film by the ratio B/L, where B is the net 
width of oil film at any angle 6. The additional power 
loss for partial-filled film in 360-deg. bearing is given by 


1 7 dg 





ee — +(2/2)-4 (+ n cos B)* 
1 ae : x-—@-—( 2/2) 
He 2r(1 + n° ae E ili fo 2/2) [4] 
where a pt cme | - 
y= arcos| 5 serge [5] 


Equation (4) assumes no influence of the small amount 
of oil feed on the power loss. In some cases this may be 
large enough to be important. 


Since the amount of lubricant entering must equal 
the amount leaving by end leakage, under steady-state 
conditions, the oil-film width will be increased at the 
oil inlet by an amount 


qL 


ae TT ok (6 


where f, is the angular position of the oil inlet. If the 


oil inlet is at the top of the bearing, at 8, = 2x — 4, 
the coefficient j; becomes 


— [ on 
= — nsin 
J Qr(1 — n’)*”? id * p=-+( 0/2) 


— al _ : w—-( 2/2) 
+ Qn(1 — ny? yY—nsm ¥ —_ [7] 
The total power-loss coefficient is then 
Jj @ jot je [8] 


The design procedure for a starved bearing can now 
be outlined. The “operating line method’* is followed to 
determine the operating temperature of the bearing, as 
shown in Figure 6. At least two points on the operating 
line are computed. Each point is determined by assuming 


5 





$20.10 


j fp al | 
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Figure 3. Power-loss coefficient j as a function of arc length 
2, and Sommerfeld number S, for L/D = YY. 
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an operating viscosity and then computing the bearing 
parameters and the operating temperatures. Plotted on 
viscosity versus temperature co-ordinates, these points deter- 
mine the operating line for the bearing. This line repre- 
sents, in viscosity-temperature co-ordinates, the performance 
curve for the bearing being studied. The intersection of 
this line with the viscosity-temperature curve representing 
the oil to be used, gives the operating temperature and 
viscosity for the bearing using this oil. 

The procedure for computing a point on the operating 
line for a starved bearing is as follows: 

(1) Determine the inlet oil flow Q, and whether it 
is dependent upon bearing operating variables, such as, 
eccentricity and attitude angle. The oil flow may be deter- 
mined by conditions external to the bearing itself, for 
example by a valve, an orifice, a drip feeder, an oil ring, etc. 
Hence the flow determination cannot be generalized. 


2940 


2 ee ae : 
(2) Compute g = NDLC (Q in gpm) 

3 s= 24a x10°(2) 2% 
(3) Compute S$ = 2.42 X c 5 


(4) From Figure 2, determine 0, knowing S and q. 


(5) From Figure 1, determine ” and #, knowing S 
and ©. 


(6) If Q is dependent upon m and 9, repeat steps 
(1) to (5) until satisfactory agreement is obtained. 


(7) From Figure 3, determine jQ, knowing S and Q. 
(8) Compute j; from Equations (7) and (5). 


(9) Compute power loss H from Equations (1), (2), 
and (8). 


(10) Compute operating temperature from 
42.4H 
CrQ 
(11) Plot (T2, Z2) on viscosity — temperature chart. 


Tz = 7 + 


(12) Repeat for other values of Zo. 


EXAMPLE — SINGLE OIL-HOLE BEARING 


Assume a single oil-hole bearing, with the following 
values of the parameters: D = 8 in., N = 3600 rpm, P = 
150 psi, L = 4 in., P) = 10 psi, d = 0.25 in., C = 0.0120 
in., 7; = 120 deg. F., Oil — light turbine. 

In this case, the inlet oil flow is a function of eccen- 


|w 






PARTIALLY 
FILLED 


Figure 4. Diagram of bearing under starved-lubrication condi- 
tions. 
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Figure 5. Flow coefficient V for film flow from a single oil- 
flow bearing as a function of relative hole diameter d/B. 
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Figure 6. Operating line plot for single oil-hole bearing and 
light turbine oil. 


tricity ratio and attitude angle. From the relation expres- 
sing flow between parallel plates, 





4 3 
Q ™ 1.87 X 10 we + n cos $)] [9] 


where V is a film-flow coefficient equivalent to the width- 
to-length ratio for a rectangular slot. 

It has been possible* to determine V mathematically 
for the case of a circular inlet hole centered in an infinitely 
long strip of parallel plates. This is a close approximation 
to the single oil-hole bearing, particularly, with the shaft 
centered. Figure 5 shows V as a function of the dimension- 
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less oil-hole diameter d/L, as determined from this analysis. 
For this example, V = 2.05, and from Equation [9], 





(1 + n cos &)° [10] 


Q = 0.662 Z, gpm 


Assuming viscosities of 10 and 5 centipoises for Z2, steps 
1 to 6 may be summarized as follows: 


Assumed From Fig 1 


Z2 n ci) q Ss Q n ® 
10 0.64 45° 0.044 0.26 28° 0.85 je bi 
10 0.80 20° 0.076 0.26 44° 0.79 1 
10 0.79 7 0.076 0.26 44° 0.79 rag 

5 0.85 20° 0.164 0.13 70° 0.81 22" 
5 0.81 22° 0:151 0.13 68° 0.81 ae 


Steps 7 to 10 are then carried out as in the following 
summary: 








Zs 5 Q ja a i H T2 
10 0.26 44° 0.40 0.90 1.30 10:9 495° F 
5 0.13 68° 0.76 0.88 1.64 6.9 239°F 


*By Equation [4] 

These points determine the bearing operating line in 
Figure 6. The intersection with the viscosity-temperature 
curve for light turbine oil indicates the operating tempera- 
ture is 216° F., and the viscosity 4.3 centipoises. 

The effects of the starved operation are shown by com- 
paring these results with those for a full journal bearing 
of the same dimensions having two axial grooves at 90 
and 270 deg. (see Reference 3). The axial groove bearing 
runs a great deal cooler, with higher oil flow and higher 









































power loss. 
Bearing Te Ze Q H n 
Single hole 216 4.3 0.8 6.3 0.81 
Axial groove 152 10.1 3.6 9.3 0.65 
400 
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Figure 8. Function — — mn 384 function of eccentricity 
ratio 2. = 


Journal of the American Society of Lubrication Engineers 








, ia 
“s 


0 


0.6 O7 08 09 10 
fn 























Figure 7. Dimensionless bearing oil volume g as a function 
of eccentricity ratio . 

A natural extension of the analysis of starved-bearing 
performance is the determination of the length of time a 
bearing will run after the oil feed is cut off completely. 
This is a measure of emergency safety inherent in the 
bearing. 

While it is obviously not accurate, the complexity of 
the problem suggests that the lubricant viscosity be assumed 
to be constant after oil cut-off. This will give too long a 
running time, and is, therefore, an upper bound on the run- 
ning time. If then the temperature rise during this time 
is estimated by assuming all energy loss is used in heating 
the oil, a second viscosity is obtained. Using this second, 
lower viscosity to estimate the running time will give a 
lower bound. 


The amount of oil in the bearing at any time is 


ss sitions 
G=3x m1 A ~*~ 3) 2 
CDL_ f" | 
ix s 8) de (11 
cy ) ee (1 + n cos 8) dé [11] 
_ EDL | 
“ae 


Integrating and simplifying, 
ee. = 
g = 2x1 —n) +n +5 —sin ieee [12] 


Note that both @ and Q are functions of n, at constant 
S. (S is constant since Z, is assumed constant). There- 
fore, g is a function of n only. From Figure 1 and 
Equation [12], g can be plotted versus n. 

During zero feed operation, the rate of oi! loss from 
the bearing Q is equal to the rate of decrease of the 
amount of oil in the bearing: 





dG _ _ CDLdg _ 9 _ NDLC 
oa aos 
Simplifying 
1 (dg ) 
—_ oe | = 4 
3qN (s4 dn = dl 4] 
> 4 ag) ‘ 
Sa =< 1 
' aN [ 1 n ” a 


col 

















80) 


t 1 


50) 

















n 
No= 65 





[rn] 


ee 


20 

















[a os = 


~n 





08 09 10 
n 


Figure 9. Area under curve of Figure 8, from 2 = 0.65 to n, 
as a function of eccentricity ratio m. 


Equation [15] gives the time required for the eccentricity 
to increas? from its initial value m,, to 1 final value of 2. 
The bearing will fail, or operate in the boundary lubrication 
region as n—1. 

Note that ¢ is also a function of at constant S. The 
time integral, Equation [15], may therefore be obtained 
graphically by (a) plotting g versus m, (b) determining 
the slope, dg/dn at several values of m, (c) determining ¢ 
at the same values of m, (d) plotting -1/q (dg/dm) versus 
mn, (e) determining the area under the curve from 7, to n, 
(f) dividing by xN. 

Since N is in rpm, the time ¢ will be in minutes. At 
constant S, the running time will be greater, the lower the 
speed. 

Example: Assume the same bearing and conditions as 
in the previous example with an operating viscosity of 
10 cp. Assuming an active bearing arc of OQ = 150 deg,, 
the eccentricity ratio is m = 0.65 and the attitude angle is 
® = 39 deg. The computations required are summarized 
in Table II for several values of » at S = 0.26. Figure 7 
is a plot of g versus m from which the values of dg/dn were 
taken graphically. Figure 8 shows —1/q (dg/dn) as a 
function of n. 

The estimated time to failure can now be determined 
by graphical integration of the area under the curve of 
Figure 8. The results, plotted in Figure 9, permit extrapo- 
lation beyond = 0.95. 
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If failure is assumed to occur when the film thickness 
reaches a minimum of 0.0001 in. (7 = 0.983), the time is 

t = 73/36007 = 0.0064 min. = 0.39 sec. 

This is the upper bound on the time since viscosity has been 
assumed constant at 10 centipoises. The lower bound can 
be computed in a similar manner by estimating the tem- 
perature rise during the starved operation period. 

Note that if the speed were 1200 rpm (and the bear- 
ing load 50 psi, to keep S constant), the time of starved 
operation would be tripled to 1.2 sec. 

Any oil remaining in feed lines or feed grooves will 
tend to increase the operating time. Likewise it is possible 
that some of the oil leaving the loaded portion of the bear- 
ing may recirculate via a meniscus at the end of the bearing 
and reenter the unloaded portion (see Reference 5). 
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Table I 


Values of S, n, gq, ® and jQ for several values of 
arc length 2 and Sommerfeld number, for L/D = 4. 

















Q S n q ® j2 
300 010 £080 «+143 33° 1.49 
25 65 121 45 cB Ee 
50 50 0.95 55 0.98 
1.0 35 0.64 66 0.94 
150 0.10 0.79 0.80 30.5 1.14 
25 65 SL 39.5 81 
50 a } | .67 46.5 .64 
1.0 Be Be 53.5 2 
120 0.10 0.81 0.57 32 13 
25 .67 50 35 76 
50 54 42 41 59 
1.0 40 me Je) 51 47 
75 0.10 0.82 0.20 21 0.86 
25 72 Le 26.5 60 
50 61 235 43 43 
1.0 47 .235 4l 32 
Table II 

Effect of Oil Volume on Bearing Performance 
dg 1 dg 
n Q ® gZ i. q - q dn 
0.65 150° 39° 290 —238 077 31 
70 90 30 242 —11.2 .29 39 
Bi fe 60 22 1.66 — 7.98 BE) 61 
.80 42 16 1.29 — 7.05 07 101 
.90 18 7 0.631 — 6.31 02 315 
95 9 3.5 0.315 — 631 01 631 
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Specitic Heats 


of Aircraft Engine Lubricants 
at Low Temperatures 


The design and performance evaluation of aircraft lubricating 
oil systems depends on a knowledge of the thermal properties 
of the lubricants. There is a surprising lack of such informa- 
tion at low temperatures, and this is the first of a series of 
papers from a general research program undertaken to satisfy 
this need. 

The present paper describes the method used to measure 
the specific heat of lubricating oils over the temperature range 
of 70°F. to —100°F., and gives related data on a typical air- 
craft gas turbine engine lubricant and a typical aircraft piston 
engine lubricant. The specific heats of the two oils ranged 
from 0.38 to 0.56 Btu/lb. °F. with no sharp breaks at any 
temperature. The piston engine oil shows an “apparent” heat 
of fusion totalling 4.1 Btu/lb. over a range of temperatures 
near its pour point. The turbine engine oil remains liquid 
to —100°F., but experiences a similar but smaller increase in 
specific heat in the vicinity of —15°F. where some clouding 
occurs. 


INTRODUCTION 


The purpose of this research program was to determine the 
specific heat and latent heat of fusion of typical aircraft 
engine lubricating oils at temperatures encountered at high 
altitudes and under arctic conditions. Such data were 
needed for analysis of lubricating oil transfer systems. It 
was anticipated that the results would indicate whether ex- 
trapolation of higher temperature data down to —100°F. 
would prove suitable for most engineering calculations and 
which, if any, of the empirical correlations would be usable. 
A nonflow or batch calorimeter constructed of copper was 
designed for use in obtaining data in both the liquid and 
solid phases. 

The heat capacity of liquids and solids can be deter- 
mined by measuring the amount of energy required to raise 
the temperature of a substance by a definite amount. Heats 
of fusion of pure materials are determined by measuring the 
energy input necessary to raise the temperature of a sample 
from slightly below the melting point to slightly above the 
melting point, and correcting for sensible heat added to the 
solid and liquid. The apparatus generally used for such 
measurements is an adiabatic batch-type calorimeter. 

Low-temperature calorimeters of the adiabatic type 
have been constructed, and their operation and performance 
discussed by several investigators.7~® They have been used 
in measurements of specific heat, heats of vaporization, fu- 
sion, and transition of liquids, solids, and condensable gases. 

To approximate adiabatic conditions, the calorimeter 
is maintained in a high-vacuum vessel, thereby making the 
heat losses by convection through the gas space between the 
calorimeter and the outer jacket negligible. Heat losses 
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Figure 1. Calorimeter assembly. Key: (1) calorimeter, (2) 
Bakelite heater core, (3) 30-gauge nichrome wire, (4) cold 
solder, (5) copper cylinder, (6) copper fin, (7) Stupakoff 
Kovar seal, (8) plastic gasket, (9) drain and filling plugs, 
(10) calorimeter jacket, (11) calorimeter jacket cover, (12) 
silicone O-ring, (13) 3” sealastic fitting, (14) neoprene rub- 
ber, (15) nylon thread, (16) hangers for calorimeters, (17) 
B & S 40-gauge Teflon-covered copper-constantan thermo- 
couple wire, (18) heater leads. 
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due to radiation are small because surfaces are gold-plated 
and polished, temperature differences are small, and the ab- 
solute temperatures are low. Consequently, it would ap- 
pear that the most significant heat exchange between the 
calorimeter vessel and the surroundings is that of thermal 
conduction along the electrical leads to the heater, and the 
thermocouple leads incorporated in the calorimeter vessel. 
This was corroborated for the present apparatus by calcula- 
tions which indicated the radiation at room temperature ac- 
counted for approximately 15% of the heat losses; the re- 
mainder, resulting from the conduction along the heater 
and thermocouple leads. 

Extensive measurements of specific heats and latent 
heats of organic compounds have been made by Parks® in 
a calorimeter in which the material was placed in a sealed 
copper can containing an electrical heater with vanes to 
aid in the distribution of heat within the sample. The re- 
maining space in the calorimeter was then evacuated, and 
the temperature after heating for short periods of time was 
measured with a calibrated copper-constantan thermocou- 
ple. Aston* and Giauque® have made excellent measure- 
ments of both specific heats and heats of fusion of several 
compounds to temperatures as low as 14°K. The appara- 
tus used by each investigator was similar to the calorimeter 
used by Parks. 

Other methods have been employed for the determina- 
tion of specific heats. The “twin calorimeter” invented by 
Joule and improved by Richards and Gucker’®: 1 utilizes 
two resistance heaters in series, one immersed in the test 
fluid and the other in water. Since the current is the same 
in the two heaters and the heat lost to the surroundings is 
comparable, the specific heat of the test fluid is related to 
that of water in terms of the temperature rise of each and 
the resistance of the two heaters. Burlew’? has developed 
what he calls the piezo-thermometric method which is ca- 
pable of measuring the specific heat of liquids using a very 
small sample, about 5 cc. The extensive use of the batch- 
type adiabatic calorimeter by other investigators, and its 
suitability for determination of heat of fusion and specific 
heats of solids, lead to its selection for the present investi- 
gation. 


Table I 
Physical Properties of Oils Tested 











Turbine Lube Piston Engine Lube 
MIL-O-6081A, MIL-0-6082 
Amend. 1 
Grade 1010 Grade 1080* 
Color 1— —- 
Appearance Clear, Transparent oa 
Neutralization No. 0.01 — 
Precipitation 0 — 
Copper Corrosion Pass oa 
(3 hr. at 212°F.) 
Viscosity : 
CS. at 100°F. 10.316 — 
at —40°F. 2810 ae 
SSU at 100°F. —- 756 

at 130°F. mae 329 

at 210°F. —_—- 78.3 
Viscosity Index 104 101 
Flash, COC, °F. 295 460 
Fire, °F. 530 
Pour Point, °F. Below — 80 5 
Gravity, API 29.9 28.5 





* AeroShell 80, Shell Oil Co. 
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APPARATUS & PROCEDURE 


The experimental equipment consisted of the calorime- 
ter, electrical heater power source and measuring equip- 
ment, a timing circuit, and a constant-temperature bath. 
The calorimeter (see Figure 1) was a cylindrical copper 
container 2.25 inches tall, 2.15 inches in diameter, and hav- 
ing a volume of approximately 135 cubic centimeters. A 
finned heating element was mounted axially. In the de- 
sign of the finned heating element, consideration was given 
the need for minimizing the mass of the calorimeter as 
compared to the contained volume. At the same time, it 
was necessary to provide adequate distribution of the heat 
to avoid serious departure from thermal equilibrium during 
the heating period. The complete calorimeter weighed 102 
grams, resulting in a favorable ratio between the heat ca- 
pacity of test sample and heat capacity of the apparatus. 

After being filled with the test sample, the calorime- 
ter was suspended by nylon thread from the cover of the 
vacuum vessel. To achieve a close approach to thermal 
isolation of the calorimeter, the lead wires were made small 
with some excess length to minimize conduction, and all 
surfaces were gold-plated and polished to minimize radia- 
tion. 

Calorimeter and bath temperatures were measured us- 
ing copper-constantan thermocouples made from select wire 
(40 gage). The thermocouples were calibrated using the 
nitrogen boiling point, the mercury freezing point, and the 
toluene freezing point as standards. Calibration data were 
used to obtain constants for the empirical equation 


e-a-+br/+4+ c# [1] 


where e is the thermocouple emf referred to 0°C., and ¢ is 
the temperature in °C. Calculation of the temperature rise 
was made from the slope of the calibration curve (obtained 
by differentiation) with an average precision of +0.003°C. 

Thermocouple emf was measured with a Leeds and 
Northrup White Double-Bridge Potentiometer and a high- 
sensitivity galvanometer, L and N model 2284 (Figure 2). 

Heater power supply was provided by 6-volt storage 
batteries and measured by calibrated deflection instruments. 
To avoid transient effects when heating the calorimeter, a 
dummy heater having the same resistance as the one in the 
calorimeter was used to stabilize the current before a test 
was begun. 

The timing circuit consisted of a pneumatic time-delay 
relay and two electric clocks which could be read to +0.02 
seconds. The time-delay relay not only served as a means 
of setting the duration of the heating period, but also served 
as a double-pole double-throw switch between the dummy 
heater and the calorimeter heater. 

Methanol in a large dewar with a capacity of 12 gal- 
lons provided a constant temperature bath for the calorime- 
ter. Solid carbon dioxide was used to cool the system to 
the desired temperature level; two calrod heaters were used 
to warm the bath to a new temperature level after each 
specific heat determination. Control of the bath tempera- 
ture was accomplished manually by periodically dropping in 
a pellet of dry ice about the size of a pea. This procedure 
resulted in a bath temperature constant within +0.025°C. 

In preparation for testing, the calorimeter was thor- 
oughly washed with carbon tetrachloride, dried, and 
weighed. It was then carefully filled, the exterior wiped 
free of any sample material spilled, and then weighed 
again. 
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Figure 2. Calorimeter system. 


During a test, the calorimeter temperature was ad- 
justed to the desired level and the bath adjusted to a tem- 
perature approximately midway between the initial and 
final temperatures of the calorimeter. This procedure re- 
sulted in reversal of the heat exchange between the calori- 
meter and its jacket, thus minimizing the error due to 
heat exchange. 

When the desired initial conditions were established, 
the run was started by pressing a momentary contact switch 
in the timing circuit. This changed the load from the 
dummy heater to the calorimeter heater. Duration of the 
heating period was obtained automatically, and the opera- 
tors recorded power input, bath temperature, and calorime- 
ter temperature at frequent intervals for a period of time 
ranging from 15 to 20 minutes. A typical time-temperature 
history (actually emf v.s. time was used for convenience) is 
shown in Figure 3. The temperature rise was obtained by 
extrapolating the linear portion of the curve after the heat- 
ing period back to the end of the heating period, subtract- 
ing the emf at the beginning, and converting emf to tem- 
perature. 


EMPIRICAL EQUATIONS 


Several empir‘ca! equations have been developed from 
data for petroleum in the temperature range 0 to 
1000°F.18—'* Gaucher!® presents an equation for petro- 
leum fractions which requires specific gravity and boiling 
point datz. His equation correlated most available data at 
the time (1935) for pure hydrocarbons and petroleum frac- 
tions with an average deviation of 1.3% and a maximum 
of 6%. 

Fortsch and Whitman?® presented the following equa- 
tion based on their experimental data for fifteen petroleum 
oils: 

c= (¢ + 670) (2.10 — Sp. Gr.) , Bru/Ib.°F. [2] 

2030 
where ¢’? = temp., °F.; and Sp. Gr. = specific gravity, 
60°F./60°F. These data were later presented in the form 
of a nomograph by Wilson."* 

Eckart'® presents an equation in terms of specific gravi- 
ty alone: 
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These equations are ap- 

parently suitable for the tem- 

perature range for which each was evaluated. Extrapola- 

tion, particularly to lower temperatures where phase change 

will occur, would not be advisable. The experimental re- 

sults of the present investigation will be compared with 
these equations. 


DISCUSSION OF RESULTS 


The specific heat data presented herein are mean values 
for a temperature range of 2.2 to 2.8°F., and are reported 
at the mean temperature. The values were computed from 

— Gnet [6] 

(a4 
mt 
where: ¢ is the mean specific heat, Btu/Ib.°F.; ¢net = net 
heat supplied, Bru; m = mass of sample, lb.; and ¢’ = tem- 
perature rise, °F. 

The net heat added was computed from the electrical 
energy supplied, and account was taken of the dissipation 
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Figure 3. Typical time-temperature history. 
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Figure 4. Specific heat of cetane. 
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Figure 5. Specific heat of piston engine lubricant. 


in lead wires and the heat capacity of the calorimeter. Heat 
capacity of the calorimeter was measured when empty, fol- 
lowing the same procedure employed during the usual 
tests. This was necessary because part of the apparatus 
was fabricated of material of unknown heat capacity. To 
check the result of this preliminary test, the slope of the 
curve was compared with that for copper given by Perry.'* 
It was also found that this procedure was preferable to 
computing the capacity from known specific heats, since 
the same interpretation was then placed on time vs. tem- 
perature history in obtaining the calorimeter temperature 
rise. 

An analysis of the errors indicates a probable error of 
1.29% which appears reasonable compared with the de- 
viation of points from the mean curves. The final results 
are considered to be within 2% of the absolute values. 

In order to establish the accuracy of the calorimetric 
system, data were obtained for water, cetane, and toluene. 
Water data and some cetane data were obtained in an ear- 
lier calorimeter, but successive freezing and thawing of the 
cetane caused leakage of such an extent that the apparatus 
was abandoned. In the redesign of the apparatus to over- 
come the leakage problem, other changes were made which 
improved the accuracy. Additional data for cetane and 
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data for toluene were ob- 
tained in the new apparatus. 

The cetane data, Figure 
4, are compared with those of 
Parks.® It is seen that the re- 
sults obtained in this investi- 
gation are about 5% higher 
than those of Parks, but it is 
believed that this was caused 
by lack of purity of the sam- 
ple tested. Cetane (normal 
hexadecane) is difficult to 
store without decomposition. 

The toluene data show 
excellent agreement with 
those of Burlew'! who re- 
ports excellent agreement 
with the average of seven ob- 
servers results and claims a 
precision of 0.25% for his 
own. The present data are 
3 to 4% higher than reported 
by Kelly.?° 

Water data collected in 
the first calorimeter scattered 
rather badly (+2%), al- 
though the mean compared 
very well with the data of 
Osborne, Stimson, and Gin- 
nings.24 Leakage was prob- 
ably responsible for the scat- 
ter of the data. 

The heat of fusion of 
cetane was also measured to 
establish the validity of the 
procedure, and the value ob- 
tained (91.2 Btu/Ib.) was 
about 7% lower than the 
value obtained by Parks. Since the accuracy of fusion heat 
measurements was considerably less than specific heat meas- 
urements, the agreement with Park’s data is considered satis- 
factory. Also the value seems to be consistent with the 
specific heat data, i.e., presuming Park’s data to be the ab- 
solute values for the pure material, impurities would tend 
to increase the specific heat and decrease the heat of fusion 
as a result of the phase change occurring over a range cf 
temperatures. 

The two oils selected for these tests were a piston en- 
gine lubricant of military specification MIL-0-6082, grade 
1080,°° and a gas turbine engine lubricant of military speci- 
fication MIL-0-6081 A, grade 1010.°% Physical properties 
are presented in Table I to the extent that they are avail- 
able. Both military specifications have been superseded 
since the samples were obtained. The properties given in 
Table I should be useful in determining the applicability of 
the present data for computations on oils of similar charac- 
teristics. The first oil contains no additives, while the sec- 
ond contains minor amounts only. 

Figure 5 shows the data for MIL-0-6082, grade 1080 
piston engine oil. This oil has a pour point at about 5°F., 
and becomes solid at about —10°F. As the phase change 
occurs, the oil appears to have a continuous specific heat, 
contrasted to the infinite value of the property for pure 
substances. To define the apparent heat of fusion, the 
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sensible heat was considered to be that obtained by extra- 
polating together the liquid and solid data. All require- 
ments in excess of that amount are then considered latent 
heat of fusion. Graphical integration of Figure 5 then gave 
an apparent heat of fusion of 4.1 Btu/Ib. 


In order to establish that no infinities existed in the 
unexplored gaps between test points, a run was made cover- 
ing a large range of temperature, and the apparent heat of 
fusion obtained by subtracting the sensible heat. The same 
result obtained, indicating that no infinities exist in that 
temperature range. 


The heat of fusion found for the piston engine oil was 
remarkably low compared to that for a typical pure hydro- 
carbon as, for example, cetane. These results clearly indi- 
cate that it would be incorrect to assume the heat of fusion 
of a lubricating oil to be the same as that of a representa- 
tive pure hydrocarbon. Hydrocarbon oils may solidify to 
a glassy state, to a crystalline state, or a combination of the 
two. The low fusion heat measured indicates a small 
amount of crystallization in this oil. Bondi** discusses the 
effect of partial crystallization on the viscosity of oils. It 
is noted that such oils may require several days to achieve 
an equilibrium state at a particular temperature. The pres- 
ent data were obtained by cooling the sample to a low tem- 
perature overnight, and then making a series of runs the 
following day at progressively higher temperatures. Since 
subcooling hastens crystallization which would occur at 
higher temperatures, it is likely that crystallization was rela- 
tively complete for all but the lowest temperature runs. Also 
inspection of Figure 5 indicates that the waxes separate in 
the temperature range from —5O°F. to +25°F. 


The data for MIL-0-6081A, grade 1010 turbine engine 
oil are shown in Figure 6. These results display a general 
decrease of specific heat with decreasing temperature, ex- 
cept that a departure from the trend occurs in the vicinity 
of the cloud point. In this region, the specific heat is as 
much as 7% higher than the trend of the data above and 
below. Evidently some crystallization occurs, although the 
oil will pour below —70°F. The 1010 oil does not be- 
come solid and has no heat of fusion other than the effect 
mentioned above down to a temperature of —100°F. 


The empirical equations given earlier in the paper 
were tested for their applicability in the low-temperature 
range. At 60°F., all of these equations predict values with- 
in 2% of the 1010 data which 
is 8% lower than the 1080- 
grade oil at that temperature. 
At a temperature of —90°F., 
the Fortsch equation predicts 
values very much lower than 
those found in this investiga- 
tion. The others are some- 
what better, with the Kara- 
wajeff bzing the best compro- 
mise for the two oils tested. 
None of these equations will 
predict the fusion heat and, 
since the temperature range 
in which fusion occurs is 
quite large, they would not be 
suitable for predicting heat 
Capacity in the low-tempera- 
ture range. 


SPECIFIC HEAT, BTU/LB-°F 
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CONCLUSIONS 


(1) Specific heat data obtained in this investigation 
are considered to be within 2% of the absolute values for 
the materials tested. Substantial agreement was found be- 
tween the experimental data for water, cetane, and toluene 
and the established values for these materials. The experi- 
mental heat of fusion data are less accurate than the spe- 
cific heat data, but reasonable agreement exits with the 
published value for cetane. 


(2) Both oils tested display continuous finite specific 
heats over the range of temperatures investigated. There 
is no sharply defined latent heat of fusion as for pure ma- 
terials, but an apparent heat of fusion may be determined 
to demonstrate that this property of a petroleum lubricant 
is definitely not predictable from data for representative 
pure hydrocarbons. An apparent heat of fusion is, how- 
ever, probably not of value in calculations because the in- 
fluence of phase change covers such a wide temperature 
range. 


(3) Existing empirical relations for the prediction of 
specific heats of petroleum oils are inadequate for accu- 
rate calculations in the low-temperature range. New cor- 
relations were not obtainable from the limited data ob- 
tained in this investigation. 
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COMMENTARY 
H. A. HARTUNG, THE ATLANTIC REFINING CO. 


This paper presents the results of careful study of a difficult prob- 
lem. The authors must be commended for the scientific way in 
which they have attacked this problem, and for the precise methods 
and equipment they have used. 

It is unfortunate from a scientific viewpoint that they have 
selected proprietary compounds to study. The problem they were 
called upon to solve undoubtedly involved lubricants of these 
types, but it should be pointed out that there may be no such 
thing as “typical” products here in the sense the authors use the 
word. For instance, the MIL-0-6081A specification permitted the 
use of pour depressants and oxidation inhibitors. There are many 
of these additives, and it is possible that the differences among 
the thermal properties of various formulations could be very large. 
This is especially true where phase changes are involved. Where 
such exact work is being done on a product, it would seem prefer- 
able to use precisely specified materials. 

On one other point, constructive comment may be pertinent. 
This is the assumption by the authors that crystallization was rela- 
tively complete when samples were cooled to a low temperature 
overnight and tested the following day. In hydrocarbon systems, 
crystallization and other phenomena depending en diffusion can 
show some unusual effects. For instance, precipitation of a solute 
from oil solution sometimes occurs faster with moderate than with 
more severe subcooling. One explanation for this is illustrated 
in Figure I. Here it is assumed that the degree of subcooling is 
the driving force for the diffusional change, while the viscosity of 
the oil is the resistance; the rate, then, is proportional to the quo- 
tient of these two (ordinate). The data shown are for the au- 
thors’ turbine engine lubricant. For this purpose, subcooling below 
the pour point is considered the driving force; in other cases, 
different base temperatures may apply. Note that the rate shows 
a pronounced maximum at moderate subcooling. This effect has 
been found in a number of studies involving stability of hydro- 
carbon solutions. It is usually necessary to compare results ob- 
tained with different times of exposure to the selected low-tem- 
perature condition to be certain that equilibrium has been reached. 

It is hoped that more effort will be directed toward the study 
of thermal properties of lubricants, both at very low and very 
high temperatures. The project described in this paper sets a 
standard for workmanship which may well be emulated. 


AUTHOR’S CLOSURE 


The authors would like to thank Mr. Hartung for his very con- 
structive comments. The first was with regard to the materials 
selected for study. The research was sponsored by the U. S. Air 


Force, and the materials were chosen as being fairly representative 
of the lubricants in use by the Air Force at the time the work was 
initiated. It is certain, however, that the data will not apply in 
general, within the precision of the measurements, to other lubri- 
cants. The turbine lubricant did contain additives, while the pis- 
ton engine lubricant did not. As Mr. Hartung points out, the in- 
fluence of additives of various amounts and kinds may be consid- 
erable. It is also quite possible that materials not containing addi- 
tives may have closely the same mechanical properties, but some- 
what different thermal properties, depending upon the formula- 
tion. These facts point up the need for more extensive research 
in this area using a range of carefully selected and well defined 
products. It is the authors’ hope that until such additional data 
are forthcoming, the present data will serve the need for closely- 
similar materials and as a guide in extrapolating data for other 
materials. 

Mr. Hartung’s second point was with regard to the rate of 
crystallization. His illustration of the rate of crystallization is 
very interesting indeed, although the relative rate appears reason- 
able over a considerable range of subcooling. The time and degree 
of subcooling was not the same for all measurements and, as a 
result, the reproducibility was not as good in the region where 
phase change was evident. This past history effect was noted, 
but the amount of scatter in the data was still not excessive; this 
fact led to the conclusion that the crystallization was relatively 
complete. As a result, the time and degree of subcooling was not 
recorded, and more positive proof of the authors’ supposition 
cannot be offered. 
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Figure I. Rate of attainment of equilibrium vs. degree of 
subcooling for MIL-O-6082 piston engine oil. 
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ASLE Convention 


Continued from page 327 


application are used annually in production as well as qual- 
ity control on billions of dollars worth of manufactured 
products. 

A list of exhibitors included Acheson Colloids; Alemite 
Division, Stewart Warner Corp.; Alpha Molykote Corp.; 
Bal Crank Co.; Carbide and Carbon Chemical Co.; City 
Service Petroleum Co.; Commercial Filters Corp.; Dearborn 
Chemical Co.; Dravo Corp.; Farval Corp., Cleveland Worm 
and Gear; Hanafin Corp.; Fiske Bros. Refining Corp.; 
Hilliard Corp.; Hohman Plating and Mfg. Co.; E. F. Hough- 
ton and Co.; Jes Co. Lubricants Co.; Lincoln Engineering 
Division, MacNeil Machine and Engineering Co.; McCord 
Corp.; Houdaille Industries; Monsanto Chemical Co.; Na- 
tional Refining Co.; C. A. Norgren Co.; Penn Petroleum 
Corp.; Pure Oil Co.; Pyles Industries, Inc.; Shell Oil Co.; 
Sinclair Refining Co.; Socony Mobil Oil Co.; Standard Oil 
Co. (Indiana); Texas Co.; Trabon Engineering Co. 


SPECIAL EVENTS 


The distaff side, well represented at the meeting, par- 
ticipated in a somewhat strenuous program arranged by 
Hostess Isabelle Brady. On Monday, April 15—Noonday 
Luncheon at the Veterans Memorial Building and a tour 
of Detroit's new Civic Center. Tuesday—a drive through 
Fairlane, the late Henry Ford’s estate, followed by lunch at 
the Dearborn Inn. This was followed by a tour of the 


Ford Rotunda and a trip through the Greenfield Museum. 
This returned the ladies to their hotel where they partici- 
pated in a cocktail party preceding the Annual Awards 
Dinner. On the concluding convention day, April 17, the 
program was rounded out by luncheon and a tour of the 
Northland Shopping Center. 

All members were welcomed by Detroit ASLE Chair- 
man James A. Brady, who assigned every Detroit member 
to the “Greeting Committee”. They wore green and white 
tabs for easy spotting by the visiting delegates, and offered 
invaluable assistance in threading a path through the num- 
erous exhibits and sessions. 

At the Annual Meeting Banquet on April 16, members 
and guests were entertained by the dance music of Warney 
Ruhl and his orchestra, with the charming vocalist Patti 
Brown. Jack Hubert proved a thoroughly enjoyable comic, 
and kept the evening effective in the lighter vein. 


Industrial Dermatoses 

Continued from page 347 

ducers, it was indicated that many were not aware of the 
extent of the problem posed by dermatitis, nor the amount 
of lost time it incurred. This would make the actual figure 
of time and dollar loss resulting from dermatitis much 
higher than that actually registered. In a report by Dr. 
Louis Schwartz, former director of the U.S. Public Health 
Service, it was pointed out that over one per cent of in- 
dustrial workers at any given time are affected with in- 
dustrial skin diseases of varying severity. 
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Dravo-DeLaval Lubrication systems are designed to circu- 
late the right amount of lubricant at the right pressure and 
temperature to the right spot. Dravo Lubrication systems 
include the four fundamentals essential to efficient mill 
lubrication: 


Streamline Flow 
Piping, elbows and valves are carefully selected to hold 
pressure drops to a minimum and to provide non- 
turbulent flow. 


Correct Metering of Lubricant 
Dravo systems are designed to supply the right 
amount of lubricant needed at each lubrication point. 

Temperature Control 
Accurate, automatic temperature control is a feature 
of every Dravo system. 

Efficient Filtering 


Full flow, pressure type filters allow an uninterrupted 
flow of clean lubricant with minimum pressure drop. 


Dravo-DeLaval systems are custom designed to match 
customer requirements. For installations requiring up to 
50 gpm, Dravo-DeLaval Unilube units offer compact, 
economical “‘packaged”’ lubrication systems. For complete 
details, write Dravo Corporation, Dravo Building, Pitts- 
burgh 22, Pennsylvania. 


DRAVO 


CORPORA T 1 





Special Lubrication and Coolant Systems for mechanical equipment serving industry 
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Variable Filtration. 


The nylon filtration material il- 
lustrated on the front cover offers 
different degrees of separation by 
substituting different deniers of fabric 
or by using blends of deniers. Dimen- 
sionally stable, therefore  self-sup- 
porting, the material retains its char- 
acteristics through repeated immer- 
sions in water. Originally developed 
for use as interlining in clothing, its 
strength, thermal resistance, and 
flexibility indicates suitability for 
many filtering applications. 





Lubrication Abstracts 


(Compiled by the ASLE Abstracts Sub- 
Committees. ) 


BEARINGS 
Lubrication 


BARWELL, F. T., HUGHES, M. J., “Some 
Further Tests on High-speed Ball-bear- 
ings,’ Proceedings of Inst. of Mech. 
Engrs., n. 36, Vol. 169, 1955. 

Friction torque and natural running tem- 

perature of ‘light’ type and ‘extra light’ type 

bearings of bore 5 inches are measured at 

speeds ranging from 5,000 to 11,000 r.p.m. 

Loads up to 2,400 Ib. are applied at varying 

incidence of radial to thrust load. Lubrica- 

tion is by liquid jet at the rate of 6 pints 
per min. It is concluded that a large 
proportion of the friction measured under 
the conditions of lubricant supply adopted 
in the experiments is attributable to viscous 
friction in the lubricant. An analysis of 
the friction torque based on the work of 
Poritsky, Hewlett, and Coleman (1947) for 
varying angles of application of load shows 
no correlation with the experimental results 
obtained. Estimates of hysteresis loss based 
on the work of Tabor (1952, 1954) indi- 
cate that this factor represents a compaar- 
tively small proportion of the total frictional 
loss of bearings of this type. (Author’s 

Abstract ) 

“Design of Cam Followers,” by M. Kloomok 
and R. V. Muffley, Product Engineering, 
Vol. 27, No. 9, Sept., 1956, pp. 197-201. 
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Design methods for using rolling contact 
bearing mounted roller cam-followers are 
outlined and illustrated by a sample prob- 
lem. Advantages claimed over plain-bear- 
ing-supported rollers are (1) reduction in 

cam-roller friction, (2) reduced wear, (3) 

better dimensional control. Bearing manu- 

facturers’ catalogue data for cam-follower 

antifriction bearings are reproduced. A 

Nomograph for computing allowable nor- 

mal loads (for steel-steel) is presented. 

Some commonsense design hints are in- 

cluded. (C. M. Allen). 

“A Look at Some (Aviation Gas) Turbine 
(Ball) Bearing Problems,” G. C. Barnes 
and E. A. Ryder, Society of Automotive 
Engineers, Paper No. 693, presented Jan- 
uary, 1956, Detroit. 8 pages, 6 illustra- 
tions. 

Two generalized important problems in tur- 

bine ball bearings are pointed out: (1) 

increase in minimum life or elimination of 

premature failures (2) production of re- 
liable bearings for use at higher tempera- 
tures. Turbine bearings should be of the 
highest possible precision, as the 
greatest possibility for increasing life and 
reliability lies in metallurgical advances in 
vacuum melting, heat-treatment, and mate- 
rial composition. Graphical data suggest 
the existence of a fatigue limit for ball 
bearings. A curve of fatigue life versus 
lubricant viscosity indicates that life is 
significantly increased for the higher vis- 
cosity lubricants. Rotating beam fatigue 
tests on SAE 52100 steel indicate that the 
optimum hardness of the steel is about 
Rock. C 58. This appears to be within the 
hardness range of the maximum micro- 
elastic limit. Of the high-speed tool-steel 
materials, MV-1 appears to offer the most 
immediate promise for high-temperature 
bail bearing use. Metallurgical control and 
many experiments at high temperature, high 

load, and high speed are still required. (C. 

M. Allen). 

“New Oil-Less Bearing Material,’ J. D. 
Shaw and W. V. Knopp, Product Engi- 
neering, Vol. 28, No. 1, January, 1957, 
pp. 203-205. 

A new bearing material, made by hot press- 
ing metal-graphite powders, is described as 
having good friction and wear characteristics 
over a wide temperature range. A wide 
variety of metals is used with graphite. 
Temperature ranges for various metal- 
graphite materials are: bronze — 300 to 
750 F; iron, —300 to 1250 F; nickel, 
— 300 to 750 F. No friction or wear data 
are presented for the above temperatures. 
Data on the effect of graphite content with 
bronze show that the strength decreases with 
increasing graphite content while friction 
and wear are reduced. Friction and wear 
data for temperatures of 125 to 232° F are 
presented for a material of German origin 
and known as Deva-metal. 

COLE, J. A., HUGHES, C. J., “Oil Flow 
and Film Extent in Complete Journal 
Bearings,” Engineer, v. 201, n. 5225, 
1956, p. 255-8, n. 5226, p. 263-5; see 
also Chartered Mech. Engr., v. 3, n. 2, 
p. 75-6. 

In 360-deg. journal-bearing theory, the load- 

carrying film is assumed to be partial as a 

result of cavitation in the diverging outlet 

film, but the friction-producing film is taken 
as complete. The effect of oii inlet condi- 


tions on film extent and the state of affairs 
prevailing in the cavitated film have been 
matters for speculation. A method is de- 
veloped for photographing the oil film in 
glass bearings of standard clearance ratio 
(0.001 and 0.002) and the results of a 
qualitative and quantitative examination of 
film extent are described. The measured oil 
outflow rates are analysed by separation into 
the hydrodynamic and supply-pressure-in- 
duced components, and explanations for an 
apparent deficit in the former are discussed. 
( Authors’ abstract) 


GIARRAPUTO, L. F., “Stainless-Steel Bear- 
ings for Film-Processing Machines,” Soc. 
Motion Picture and Television Engrs. Jnl. 
v. 65, n. 6, 1956, p. 328-9. 

An overall investigation of bearings for op- 

eration in corrosive solutions is described. 

Some designs of sleeve and antifriction bear- 

ings using synthetic plastics and variations 

of conventional designs which proved unsat- 
isfactory are reviewed. A two-piece, deep 
groove ball bearing made entirely of No. 

316 (18-8) stainless steel is the final de- 

velopment. Large balls are used to keep 

starting torque low, while a special open 
pocket design makes the ball pockets self- 
flushing. If allowance is made for the 
lower load and shock capacity of the mate- 
rial, excellent bearing life can be expected. 

(Abstracted by F. J. Kolano) 

RYDER, E. A., BARNES, G. C., “A Rapid 
Fatigue Test for Rolling Contact Mate- 
rials,’ Am. Soc. Testing Matls., Bul. n. 
217, October 1956, p. 63-4. 

It is suggested that fatigue evaluation of ball 

bearing materials for high-load, high-tem- 

perature, high-speed, jet-engine applications 
will best be carried out by bench type test- 

ing rather then by actual engine testing. A 

simple fatigue test rig is described in which 

8 x 10° stress cycles per hour are imposed 

on a single ball specimen. The ball is posi- 

tioned by a cage and loaded between two 
rotating drums. Typical test results are 
given. (Abstracted by H. Connors) 


MOHLER, J. B., “Sleeve Bearing Mate- 
rials,” Machine Design, Vol. 28, n. 9, 
May 3, 1956, p. 105-107. 

Several types of bearing materials and their 

applications are presented in tabular form. 

The speed-load and temperature-load char- 

acteristics of several bearing metals are dis- 

cussed and tabulated to aid in the practical 
selection of a bearing material for specific 

design requirements. (Abstracted by H. N. 

Kaufman ) 

FOGG, A., WEBBER, J. S., ‘““The Influence 
of Some Design Factors on the Charac- 
teristics of Ball-bearings and Roller-bear- 
ings at High Speeds, Proceedings of Inst. 
of Mech. Engrs., n. 36, Vol. 169, 1955. 

Investigations are described of the perform- 

ance characteristics of ball-bearings and 

roller-bear:ngs running under conditions 
similar to those encountered in gas turbines. 

The majority of the work is carried out on 

ball-bearings, suitable for shaft of 2 inches 

diameter, which are run under various com- 
binations of radial load and thrust load. 

Modifications are made to diametral clear- 

ance and track curvature of the bearings and 

to the material, design, and dimensions of 
the cages. The effects of these on bearing 
performance are given and discussed. In- 
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OUT-OF-THE-ORDINARY LUBRICATION 


When you must have extraordinary lubrication, 
Houghton's your best bet. Suppose, for instance, that 
you're having problems with a heavy bearing that 
operates near a water spray, a roll neck bearing or 
the like. Ordinary grease will break down and wash 
away, but Houghton greases make such lubrication 
routine. 


Cosmolube is a multi-purpose grease that resists 
heat, water and cold. It has exceptional film strength. 
Heavy loads will not change its composition. It can 
be used with any conventional greasing equipment. 
Requires few applications, little attention even under 
heaviest service. 


Is there a set of open gears in your plant that seems 
to eat grease as fast as you can put it on? Try 
TENAC. Tenac is a unique grease for open gears 
‘and cables. It sprays on cold, then sets tight. It 
won't shed, chip, or flake off. The longer it’s under a 
load, the tighter it clings. Resists moisture and high 
gear speeds that no other grease can. 
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Do you have an oven conveyor that defies lubrica- 
tion by regular methods? Three types of Houghton 
Hi-Temp oils cover temperatures up to 1,000°F. 
Here’s ideal, clean, dependable lubrication that 
keeps wear to a minimum under the most difficult 
high temperature conditions. 


Do you want open bearings to take less oil, less often ? 
Houghton Sta-Put oils and greases do just what their 
name implies—they ‘‘stay put’’. These specially com- 
pounded lubricants provide maximum adhesion and 
cohesion without latex or other non-lubricating 
additives. 


Get the full story of Houghton’s whole family of 
amazing lubricants. Call the Houghton Man—or 
write E. F. Houghton & Co., 303 West Lehigh Ave., 
Philadelphia 33, Pa. 


Ready to give you 
on-the-job service... 
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PERSONALS 


Samuel S. Rickley has been 
named Pittsburgh representative 
for the Morgan Construction Co. 





S. S. RICKLEY 


with offices in Pittsburgh. Henry 
H. Wood, Pittsburgh representa- 
tive for the past 22 years, will 
continue to operate from the 
Pittsburgh office, but will devote 
his time to special assignments. 

L. E. Hoyer, American Brake 
Shoe Co., has been appointed 
chairman of the Bearings and 
Bearing Lubrication Committee; 
W. H. Craig, The Sharpless 
Corp., has been appointed chair- 
man of the Lubricant Reclama- 
tion and Disposal Committee; 
and J. J. Jenkins, Lincoln Engi- 
neering Co., has been appointed 
chairman of the Lubrication 
Equipment Committee according 
to an announcement by A. A. 
Raimondi, Technical Coordinator 
of the ASLE Joint Technical 
Committee. 


Lube Abstracts (Cont. from p. 360) 


vestigations on larger (5-inch bore) bear- 
ings indicate additional precautions to be 
necessary with this size. Work on roller- 
bearings is confined to the 2-inch size and 
the variables investigated include diametral 
clearance of bearing and end-clearance of 
rollers. An interesting comparison is pro- 
vided by the performance of a cageless 
roller-bearing. (Author’s Abstract) 

“The Mechanics of Railway Vehicles on 
Curved Track” by R. S. Minchin, Jour. 
Australian Inst. of Engrs., July 1956, p. 
179, Aug. 1956, p. 186. 

Calculations are made of the forces exerted 

between the flanged wheels and the rails 

for a vehicle on a curved track using an 
established method of model analysis which 
takes into account the lateral forces exerted 
on the rails. Experimental tests on a model 
confirm the effect of friction on the equilib- 
rium of a vehicle on a curved track deduced 
from the analysis, and indicate the probable 
nature of contact between wheel and rail. 
(W. E. Campbell) 
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A Touch here does No much 





COOL PROFITS FROM HOT HEADS 


A touch of ‘dag’ 200 on the punch that sinks 
hexagonal recesses in steel screwheads increases 
efficiency 40%, doubles production, and im- 
proves quality. Two operations and a bulky 
machine are eliminated, and 42 square feet of 
floor space gained per machine. Life of the hex 
punches is extended over 500%. 


Before using ‘dag’ 200, the die in the hammer 
head seized and pulled out when punched into 
the white hot blank, resulting in costly rejects 
and downtime. The unique properties of ‘dag’ 


® 
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200, a dispersion of molybdenum disulfide, keep 
the hammer slamming 2,500 blanks per die — 
six times more than before. Three hours’ down- 
time is saved per die, and only two-and-a-half 
gallons of ‘dag’ 200 are needed to produce 
21,000 units. 


This is only one of the many Acheson colloidal 
dispersions which keep things moving fast in 
hundreds of industries. Talk with your Acheson 
Service Engineer soon, and write for Bulletin 
426, Metalworking Applications. Address 
Dept. LE-6. 


ACHESON COLLOIDS COMPANY 


Port Huron, Michigan...also Acheson Colloids, Ltd., London, England 


ACHESON COLLOIDAL DISPERSIONS: sto, 
Graphite +» Molybdenum Disulfide - © 


> * 
= 


Zinc Oxide + Mica and other solids 3 F; 
ae 


New York - Pittsburgh - Rochester - St. Louis - Toronto 


Offices in: Boston - Chicago - Cleveland - Dayton : Detroit: Los Angeles 
Mflwaukee - Philadelphia - 
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Patent Abstracts 


(Compiled by Ann Burchick, Alumi- 
num Co. of America.) 


Lubricating Compositions, Patent No. 
2,765,276 (J. L. Van Winkle, E. R. Bell 
& R. C. Morris, assignors to Shell De- 
velopment Co.) A composition of mat- 
ter comprising a major amount of a lu- 
bricating oil and a minor amount, suf- 
ficient to impart extreme-pressure prop- 
erties to said liquid oil. 


Lubricating Oil Additives, Patent No. 
2,765,277 (R. H. Jones, assignor to 
Esso Research & Engineering Co.) A 
mineral lubricating oil composition con- 
taining a detergent quantity of a prod- 
uct obtained by reacting about one 
molecular proportion of phosphorus 
pentasulfide with one to ten molecular 
proportions of a lubricating oil bright 
stock at a temperature in the range of 
about 200 to 600°F., at least substan- 
tially neutralizing the product thus ob- 
tained with guanidine carbonate and re- 








acting the neutralized product with 
sufficient oxide of lead at a temperature 
in the range of about 250 to 500°F. to 
produce a product which yields an ash 
content in the range of about 5 to 20 
weight percent. 


Oil-Phase Antifreeze Inhibitor, Patent 
No. 2,765,278 (C. B. Holter & C. T. 
Anne, assignors to The Texas Co.) An 
antifreeze mixture adapted to be added 
to water consisting essentially of a 
polyhydroxy alcohol freezing point de- 
pressant and 0.05-2% by volume of an 
insoluble oil-phase inhibitor consisting 
essentially of a high boiling hydrocar- 
bon oil and 0.5 to 5% by weight 
of 2-benzothiazyl-N, N-diethylthiocar- 
bamy!] sulfide. 


Water-Resistant Lubricants Thickened 
with Inorganic Gelling Agents, Patent 
No. 2,766,205 (W. A. Marshall & C. F. 
Steininger, assignors to The Pure Oil 
Co.) A gelatinous lubricating compo- 











AASLE Preprints Abvatlable 


A limited supply of the following preprints of papers presented at the ASLE-ASME 
1956 Lubrication Conference are still available at 35c each to members, 50c each to 
non-members. To order, indicate the number of copies desired, fill in your name and 
address, enclose remittance, and mail to: 


ASLE, 84 E. Randolph St., Chicago 1, Ill. 
—______(5GLC-7) Application of Reaction Rate Theory to the Weld Junction Aspect 
of Kinetic Friction Between Unlubricated Metallic Surfaces, by F. F. Ling & E. Saible 
________(56LC-1) Application Problems with Petroleum Lubricants in Nuclear Power 
Plants, by R. F. Hausman & E. R. Booser 
—______(5G6LC-5) Effects of Nuclear Radiation on Lubricants, by J. A. King & 
W. L. R. Rice 
—_____(56LC-9) Fretting of Hardened Steel in Oil, by J. R. McDowell 
—______(56LC-6) Fundamental Study of Synthetic Sapphire as a Bearing Material, A, 
by L. F. Coffin, Jr. 

—______(56LC-2) General Radiation Damage Problems for Lubricant & Bearing-Type 
Materials, by V. P. Calkins & C. G. Collins 

______(56LC-18) Influence of Temperature on Boundary Lubrication, by C. W. 
Cowley, D. J. Ultee & C. W. West 

—_____(56LC-13) Investigation of “Melt Lubrication,’ by B. Sternlicht & H. 
Apkarian 

______(56LC-10) PbO & Other Metal Oxides as Solid Lubricants for Temperatures 
to 1000° F., by M. B. Peterson & R. L. Johnson 

_______(56LC-4) Radiation-Resistant Greases, by J. G. Carroll, R. O. Bolt & B. W. 
Hotten 

____(56LC-8) Solid Film Lubricant—Factors Influencing Their Mechanism of 
Friction & Wear, by R. E. Crump 

_______(56LC-12) Solution for the Finite Journal Bearing & Its Application to 
Analysis & Design — Il, A, by A. A. Raimondi & J. Boyd 

______(56LC-16) Specific Heat at Low Temperatures and Latent Heat of Fusion of 
Aircraft Engine Lubricants, by V. E. Shrock & R. E. Gott 

_______(56LC-11) Temperature Effects in Journal Bearing Lubrication, by W. F. 
Hughes & J. F. Osterle 

______(56LC-17) Thermal Conductivity & Thermal Diffusivity of Aircraft Engine 
Lubricants at Low Temperatures, by V. E. Schrock & E. S. Starkman 

sy (5G6LC-3) Use of Rolling Contact Bearings in Low Viscosity Liquid Metal 
Lubricants, by W. Markert, Jr. & K. M. Ferguson 

____-(56LC-14) Yield Stress as a Factor in the Performance of Greases, by D. 
Evans, J. F. Hutton & J. B. Matthews 
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sition comprising a major portion of an 
oleaginous lubricating liquid having in- 
corporated therein an inorganic gel as 
a gelling agent in an amount sufficient 
to produce a gelatinous composition of 
grease-like consistency and a sufficient 
amount of water proofing agent for 
said gelling agent selected from the 
group consisting of quinoline, and low- 
er alkyl substituted quinoline having 
not more than about eight carbon 
atoms in a substituent group to im- 
part water-resistance to said composi- 
tion. 


Process of Treating Lubricating Oil 
Stock with a Phosphorus Sulfide & a 
Base and the Resulting Products, Pat- 
ent No. 2,766,206 (H. E. Alford & J. D. 
Bartleson, assignors to The Standard 
Oil Co.) A method of processing lu- 
bricating oil which comprises treating 
said stock with an amount of phos- 
phorus sulfide within the range from 
about 0.1 to about 0.75% while blowing 
an inert gas through the reaction mix- 
ture at a temperature within the range 
of at least 275 to about 450°F. at which 
the lubricating oil stock and the phos- 
phorus sulfide react. 


Hydrocarbon Oil Products, Patent No. 
2,766,207 (J. P. McDermott, assignor to 
Esso Research & Engineering Co.) A 
lubricating oil composition comprising 
a major proportion of a mineral lubri- 
cating oil and a minor, oxidation-in- 
hibiting amount of a product obtained 
by reacting about 2 moles of an alkyl 
phenol sulfide. 


Additive-Containing Mineral Oil Com- 
positions, Patent No. 2,766,208 (J. J. 
McBride, Jr., assignor to Tidewater Oil 
Co.) <A liquid composition consisting 
essentially of a mineral oil of lubricat- 
ing grade in major amount based upon 
the weight of the composition and hav- 
ing dissolved therein an oil-soluble ad- 
dition product. 


Clay-Thickened Lubricants Having 
Water-Resistant Characteristics, Patent 
No. 2,766,209 (W. A. Marshall & C. F. 
Steininger, assignors to The Pure Oil 
Co.) A gelatinous composition having 
lubricating characteristics which com- 
prises a major portion of an oleaginous 
lubricating fluid having incorporated 
therein an oleophilic and hydrophobic 
modified bentonitic clay in an amount 
sufficient to impart a grease-like con- 
sistency to said composition, said clay 
being modified before being incorporat- 
ed into said lubricating fluid by (1) 
treating said clay to remove substan- 
tially all of the bound water naturally 
occurring therein without affecting the 
structural water content of said clay, 
and (2) replacing the bound water 
naturally occurring in a bentonitic clay 
with a treating agent selected from the 
group consisting of monomeric diols 
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HE KEEPS THEM ROLLING— 
THE MAN FROM ATLANTIC 


























The Atlantic specialist in industrial lubrication is a 
highly skilled expert. He’s spent years in the study of 
every heavy lubricating and cutting-oil problem . . . and 
he’s backed by other Atlantic specialists in lubrication 
research, production, quality control and marketing. 


Atlantic’s experience since 1870 has made us familiar 
with your lubricating needs. We’ve developed the 
products necessary to do any lubrication job perfectly 
...at the lowest cost... for every wheel that turns 
in industry. 


Your company can benefit from our extensive ex- 
perience and services. For further information on 
Atlantic’s family of products for industrial lubrica- 
tion and metal processing, write or wire Dept. L6, 
The Atlantic Refining Company, at the nearest office 
listed below. 








CHARLOTTE, N. C. 
1112 South Boulevard 


PITTSBURGH, PA. 
Chamber of Commerce Bldg. 


PHILADELPHIA, PA. SYRACUSE, N. Y. 
260 South Broad St. Salina and Genesee Sts. 


PROVIDENCE, R. 1. READING, PA. 
430 Hospital Trust Bldg. First and Penn Aves. 
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Patent Abstracts 
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having not more than about 10 carbon 
atoms per molecule C,-C; ether deriva- 
tives of said diols, polymeric diols and 
ether derivatives thereof said diols and 
their ether derivatives having molecular 
weights of not more than about 800- 
1000. 


Translucency of Lubricating Oils, Pat- 
ent No. 2,767,122 (I. E. Puddington, 
A. F. Sirianni & J. R. Farnand, as- 
signors to National Research Council) 
A method for improving a lubricating 
oil comprising treating the oil with an 
oxidizing agent in the presence of so- 
dium metal. 


Production of Oxidation-Resistant Lu- 
bricating Oils, Patent No. 2,767,131 
(J. L. Jezl & A. Schneider, assignors 
to Sun Oil Co.) A method of produc- 
ing a highly stable lubricating oil 
which comprises separating by adsorp- 
tion on a solid adsorbent a lubricating 
oil into (A) a fraction consisting pre- 
dominantly of saturated hydrocarbons, 
(B) a fraction consisting predominant- 
ly of mononuclear aromatic hydrocar- 
bons, and (C) a fraction consisting pre- 














dominantly of polynuclear aromatic hy- 
drocarbons, hydrogenating fraction (B) 
to produce a fraction (D) consisting 
predominantly of saturated hydrocar- 
bons, and blending fractions (A), (C) 
and (D) in a ratio of saturated hydro- 
carbons to polynuclear aromatic hydro- 
carbons of from about 95:5 to 50:50 to 
produce a highly stable lubricating oil. 


Lubricating Compositions, Patent No. 
2767142 (Rk. C.. Mors; J. 1. Van 
Winkle & P. H. Williams, assignors to 
Shell Development Co.) A composi- 
tion of matter consisting essentially of 
a major amount of lubricating oil and 
a minor amount, sufficient to stabilize 
against oxidation deterioration and im- 
part extreme-pressure properties to 
said liquid vehicle, of a middle halo- 
phosphorus compound. 


Lubricating Compositions Containing 
Metal Derivatives of 1,3-Bis(Hydroxy- 
Aralkyl)-2-Imidazolidinethiones, Patent 
No. 2,767,143 (J. M. Caffrey, Jr., H. D. 
Kluge & J. E. Tessieri, assignors to 
The Texas Co.) A lubricating compo- 
sition comprising a mineral lubricating 
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oil containing about 0.1 to about 5.0 
percent by weight of a metal deriva- 
tive of the reaction product at an ele- 
vated temperature of carbon disulfide 
with a condensation product of one 
mol equivalent of a hydroxyaromatic 
compound with about one mol equiva- 
lent of an aldehyde and at least about 
one-half mol equivalent of an amine 
compound containing two _ primary 
amine groups separated by two carbon 
atoms, said metal derivative having the 
hydroxyl hydrogens of the said reac- 
tion product replaced by a member of 
the group consisting of metals, metal 
hydroxides, and metal alkoxides con- 
taining from 1 to 5 carbon atoms. 


Stabilized Organic Sulfur-Containing 
Compounds, Patent No. 2,767,163 (T. J. 
Peters, Jr., assignor to Esso Research 
& Engineering Co.) In a method for 
preparing organic sulfur-containing 
compounds useful as lubricating oil ad- 
ditives and selected from the group 
consisting of sulfurized hydrocarbons 
and phospho-sulfurized metal salts of 
alkyl phenol sulfides, the improvement 
in accordance with which the odor of 
said organic sulfur-containing com- 
pounds is improved which consists es- 
sentially of contacting said organic 
sulfur-containing compounds selected 
from the group consisting of sulfurized 
hydrocarbons and phospho-sulfurized 
metal salts of alkyl phenol sulfides with 
a vaporous oxide of nitrogen at a tem- 
perature of about 50 to 250°F. for about 
5 minutes to 1 hour to thereby sub- 
stantially reduce the evolution of hy- 
drogen sulfide from said organic sul- 
fur-containing compound without re- 
moving substantially any sulfur there- 
from, said contacting being carried out 
in the substantial absence of water and 
employing about 3 to 100 cubic feet of 
vaporous oxide of nitrogen per hour 
per gallon of said organic sulfur-con- 
taining compound. 


Addition Agents, Patent No. 2,767,165 
(H. G. Smith & T. L. Cantrell, as- 
signors to Gulf Oil Corp.) An addi- 
tion agent for mineral oil lubricants 
comprising a salt selected from the 
group consisting of alkaline earth met- 
al salts and primary aliphatic amine 
salts, said primary aliphatic amine hav- 
ing from 8 to 22 carbon atoms, of a 
product prepared by heating an essen- 
tially paraffinic base lubricating oil with 
anhydrous aluminum chloride at a tem- 
perature of from 150 to 350°F., remov- 
ing aluminum chloride from the reac- 
tion product, and reacting the latter 
with phosphorus pentasulfide at a tem- 
perature of from 450°F. to a maximum 
temperature below the minimum crack- 
ing temperature of said reaction prod- 
uct to incorporate phosphorus and sul- 
fur therein. 
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Distilling a Lubricating Oil with an 
Aldehyde & a Solid Reagent to Pro- 
duce Color-Stable Lubricating Oil 
Fractions, Patent No. 2,768,122 (C. E. 
Wilson, assignor to Union Oil Co. of 
Calif.) A method of producing rela- 
tively color-stable hydrocarbon frac- 


tions boiling in the lubricating oil boil- 
ing range which comprises distilling a 
hydrocarbon oil containing hydrocar- 
bons boiling in said range in the pres- 
ence of relatively small amounts of an 
aldehyde substance selected from the 
class consisting of formaldehyde, acet- 
aldehyde, propionaldehyde, furfuralde- 


hyde and formaldehyde genitors and an 
auxiliary agent selected from the class 
consisting of the alkali and alkaline 
earth metal hydroxides and active clay. 


Oxidation-Resistant Mineral Oils & 
Method of Preparing Same, Patent No. 
2,768,129 (W. T. Knox, Jr., assignor to 
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A limited supply of the following Preprints of papers presented 
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Esso Research & Engineering Co.) An 
improved lubricating oil composition 
comprising a mineral lubricating oil 
containing an oxidation-inhibiting 
amount of a relatively narrow fraction 
of a silica gel aromatic extract obtained 
from a paraffinic-base mineral oil base 
stock, said fraction being selected from 
the last 30% of the aromatics most 
strongly adsorbed by the silica gel and 
having a spread of less than 10% of the 
total aromatic extract. 


Complex Basic Aluminum Soap 
Greases, Patent No. 2,768,138 (B. W. 
Hotten & R. E. Echols, assignors to 
California Research Corp.) A grease 
composition consisting essentially of a 
major proportion of a hydrocarbon lu- 
bricating oil and, in an amount suffi- 
cient to form a grease, a complex basic 
aluminum soap, said complex basic 
aluminum soap being an aluminum ben- 
zoate stearate wherein the benzoate 
anion-stearate anion ratio has a value 
from 0.2 to about 5. 


Lubricating Greases from Oxo Glycols, 
Patent No. 2,768,139 (D. W. Young, 
A. J. Morway, & D. L. Cottle, as- 
signors to Esso Research & Engineer- 
ing Co.) A lubricating grease compris- 
ing a minor grease-making proportion 
of a grease thickener selected from the 
group consisting of the alkali metal and 
alkaline earth metal soaps of carboxylic 
acids having from 10 to 30 carbon 
atoms and complexes of said soaps with 
salts of said metals with lower molecu- 
lar weight carboxylic acids and a ma- 
jor grease-making proportion of a lu- 
bricating oil selected from the group 
consisting of monoglycols having 5 to 
30 carbon atoms per molecule obtained 
by the catalytic oxonation of an alicy- 
clic compound having two non-conju- 
gated olefinic linkages, one of which 
linkages is in a ring, with carbon mo- 
noxide and hydrogen at temperatures 
of about 225 to 400°F. and pressures of 
about 2,000 to 4,000 psig followed by 
catalytic hydrogenation of the oxona- 
tion product; and diesters of said mo- 
noglycols with monobasic carboxylic 
acids having 2 to 10 carbon atoms per 
molecule. 


Oil-Soluble Sodium Hydrocarbyl Phen- 
ates as Color Stabilizers for Mineral 
Lubricating Oils, Patent No. 2-768,140 
(A. J. C. Bart & B. C. Maas, assignors 
to Shell Development Co.) A color- 
stable, oxidation-resistant mineral lu- 
bricating oil composition consisting of 
a major amount of a mineral lubricat- 
ing oil having incorporated therein 
from about 0.0001% to about 0.01% by 
weight of an oil-soluble sodium alkyl 
phenate, said alkyl radical having at 
least 8 carbon atoms. 


Hydraulic Transmission Fluid, Patent 
No. 2,768,953 (W. C. Howell, Jr. & 
J. I. Wasson, assignors to Esso Re- 
search & Engineering Co.) A _ lubri- 
cant composition of high detergency 
and superior anti-friction properties, 
consisting essentially of a major pro- 
portion of a lubricating oil of low vis- 


368 








cosity, 1 to 6% by weight based on the 
total composition of a P2S; treated al- 
kaline earth metal salt of alkyl phenol 
sulfide as a detergent, and 0.2 to 1% 
of oleic acid. 


Lubricant, Patent No. 2,768,954 (E. K. 
Fields, assignor to Standard Oil Co.) 
A composition comprising a petroleum 
lubricating oil and from about 0.01% 
to about 5% of an oil-soluble material 
obtained by reacting in a ratio of from 
about 1:5 to about 10:1 parts by weight 
of a compound selected from the group 
consisting of alcohols, phenols, mercap- 
tans, and thiophenols with an unneu- 
tralized product of a phosphorus sul- 
fide and a polymer of a mono-olefinic 
hydrocarbon of less than 6 carbon 
atoms, which polymer has a molecular 
weight in the range of from about 150 
to 50,000, at a temperature in the range 
of from about 150 to about 500°F. 


Permanent Anti-Freeze Liquid Con- 
taining an Anti-Foam Phase of a Sili- 
cone in a Mineral Lubricating Oil, Pat- 
ent No. 2,768,955 (T. C. Heisig, as- 
signor to The Texas Co.) A two-phase, 
permanent-type anti-freeze liquid con- 
sisting essentially of a polyhydric al- 
cohol phase containing 92-97% by 
weight of a polyhydric alcohol hav- 
ing a specific gravity greater than 1.0 
as the predominating constituent and 
a corrosion inhibitor soluble in the 
polyhydric alcohol, and 0.90-1.25% by 
volume based on the polyhydric alco- 
hol phase of an anti-foam phase having 
a specific gravity less than 1.0 consist- 
ing essentially of a mineral lubricating 
oil insoluble in said alcohol having a 
specific gravity in the range of 0.9 to 
0.93 containing dispersed therein a 
foam inhibiting amount up to 2% by 
weight based on the said anti-foam 
phase of an organo-silicon oxide poly- 
mer having anti-foaming properties. 


Lubricating Oil Additive Having Im- 
proved Copper Corrosion Properties, 
Patent No. 2,769,782 (J. P. Rocca & 
A. C. Henn, assignors to Esso Research 
and Engineering Co.) In the process 
in which an oil-soluble sulfur- and 
phosphorus-containing product having 
antioxidant properties in the presence 
of organic materials is formed by re- 
acting together a metal alkyl phenol 
sulfide and P.S; at a temperature in the 
range of about 100 to 200°C., the im- 
provement for reducing the tendency 
of the product to corrode metals which 
comprises utilizing a metal phenol sul- 
fide which contains less than about 0.3 
weight percent water and a mol ratio 
of P2S; to said metal phenol sulfide be- 
low 0.25:1.0. 


Lubricating Compositions, Patent No. 
2,769,783 (W. C. Hollyday, Jr., assignor 
to Esso Research & Engineering Co.) 
A lubricating oil composition which 
comprises a mineral lubricating oil 
containing from 0.005% to 60% by 
weight based on the total composition, 
of a condensation product of a polymer 
prepared by polymerizing a material. 
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Method of Oil Testing & Composition 
Therefor, Patent No. 2,770,530 (R. F. 
Bergstrom, T. S. Hodgson & H. E. 
Hook, assignors to Shell Development 
Co.) The method for determining the 
suitability of a used lubricating oil for 
further use in an internal combustion 
engine which comprises placing a small 
quantity of said oil in a thin essentially 
white porous medium, pouring over 
said small quantity of oil a solution of 
an organic acid-base indicator com- 
pound which exhibits a color change in 
th pH range of 3 to 6 in an essentially 
neutral developer solution comprising 
essentially from about 0.5 to about 20% 
by volume of water, at least 15% by 
volume of a monohydric alcohol and 
from about 4 to about 70% of a water 
immiscible oil-solvent, the concentra- 
tion of said acid-base indicator com- 
pound in said developer solution being 
from about 0.0001 to about 0.05 gram 
moles of said indicator compound per 
liter of said developer solution. 


Soluble Oil, Patent No. 2,770,594 (J. L. 
Jezl, assignor to Sun Oil Co.) A solu- 
ble oil composition comprising: min- 
eral lubricating oil; alkali metal soap of 
petroleum mahogany sulfonic acids; al- 
kali metal soap of carboxylic acids ob- 
tained by partial oxidation of mineral 
oil; 2.25 to 5.0 volume percent of water; 
and 1.25 to 3.0 volume percent of a 
phenyl alkanol having 7 to 9 carbon 
atoms inclusive; said soluble oil hav- 
ing sulfonate saponification number 
equivalent within the range from 3 to 
10 mg. of KOH per gram and carboxy- 
late saponification number equivalent 
within the range from 10 to 20 mg. of 
KOH per gram. 























Design to meet 
Toughest lubrication requirements 


with this centralized 


ALEMITE ACCUMATIC SYSTEM 


Can be designed into any machine 
in 4 easy steps ! 




















~~“ 
1. Remove grease cups or 2. Connect each valve in system to 
grease fittings. its two lubricant supply lines. 












A 3. Connect valve outlets 
to inlet of bearings. (Each 
valve serves two bearings.) 
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Type Il Accumatic Valve 


Handles difficult multiple-bearing lubrication un- Fully hydraulic—no springs to adjust or replace. 
der all conditions. Fully sealed for clean lubrica- 
tion of power shovels, cement kilns, conveyors — 
any outdoor or indoor installation. Operates 
whether completely immersed in fluid . . . covered 
by dirt or grit . . . or protected by anti-corrosive | Tests showno appreciable variation in the amount 
paint. For fluid oil or light grease. Four sizes, de- of lubricant discharged after 73,312 cycles— 
livering from .050 to .500 cu. in. of lubricant. equal to 122 years of twice-a-day service! 





Now available with Lubrication Recording 
Cycle Counter—for a fully automatic record 
of bearing lubrication! 


4. Provide central pump for 
supplying lubricant to system. 














ALEMITE ACCUMATIC ADVANTAGES! 


e Prevents application of wrong lubricant. 
e Seals completely against damaging dirt, grit and water. 
@ No parts are neglected — lubricates inaccessible 
and dangerous bearings at regular intervals. Freee 18 ‘ : 
ie : Boice @ Alemite Accumatic Catalog 
@ Eliminates product spoilage due to over-lubrication. 


e Eliminates point-by-point lubrication methods — ALEMITE, Dept. DD-67 
services all bearings in one operation. 1850 Diversey Parkway, Chicago 14, Illinois 


©-Delivereexnciniigunt of lubriogsbee Beerink: Please send me my free copy of the complete Accumatic Catalog. 
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HODSON 


The Hodson Organization, trained in the science of lubricants for more 
than three decades, has found that there are many concerns who have 
definite, specific problems peculiar to their own business, where the 


usual oils and greases do not meet their particular requirements. 


We invite you to call on our staff of well-trained personnel to discuss 


your very own lubricating difficulties. 


We welcome the challenge your requirements might present, and are 


qualified to fully and completely solve your problems. 


Drum after drum of "Four Horsemen" products have 


established standards in the field of industrial lubrica- 
tion. 


Cthe HODSON CORPORATION 


5301-11 WEST SIXTY SIXTH STREET 
CHICAGO 38, ILLINOIS 


PRINTED IN U.S.A. 
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